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Postscript 


? 


Although this chronology ends on June 30, 1973, it se ms appropriate tj add a few 
words about the Skylab program after that date and prio to chronology publication. On 
July 28, 1973, the Skylab II astronauts (SL-3, Second Manned Mission) went into space 
and, after a successful 59-day flight, returned safely to earth on September 25. Finally, 
the Skylab III (SL-4) astronauts, in the last flight mission i.i the Skylab program, rose 
from earth on November 16. The Skylab II astronauts successfully completed their 
mission and, after 84 days in space, returned safely to earth on Febiuary 8, 1974. 

A final postscript concerns major changes at MSFC subsequent to its first 13 years. On 
March 5, 1974. NASA announced that Dr. Rocco Pettone would go to Washington to 
become NASA associate administrator, the agency’s third highest ranking official. 
Replacing Dr. Petrone as MSFC director would be Dr. William R. Lucas, the MSFC 
deputy director. The official changeover from Petrone to Lucas was later reset for June 
15, 1974. Concurrent with the announcement of these major personnel changes at MSFC, 
NASA also announced a major reorganization of MSFC to become effective May 30, 
1974, paralleling an MSFC reduction-in-force that would be effective that date. The 
Center issued layoff notices to 397 persons and downgrading notices to 259. This new 
pared-down MSFC work force was considered a more efficient organization for carrying 
on the future MSFC roles. 
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INTRODUCTION 


NASA’s largest center, the Marshall Space Flighi Center, played a major role in 
developing the largest technological program in the history of mankind. This Illustrated 
Chronology of the NASA Marshal! Center and MSFC Programs highlights the Center’s 
activities as well as the activities of its major programs from the Center’s beginning in 
July 1960 to the end of its 13th year in June 1973. In addition to highlights during the 
Center’s first 1 3 years, this volume also gives background information concerning events 
that were important in the Center’s formation. 

Contributing to the preparation of this volume were Mr. Erich Neubert of the Office of 
Director, MSFC; Mr. Don Lakey and Mrs. Betty Davis of the MSFC Historical Staff; and 
Mr. James R. Bishop of the MSFC Skylab Office. 

The Appendices in the back of this book include summary charts showing MSFC’s 
personnel strength at the end of its 1st year and at the end of its 13th year, as well as on 
its peal: day of personnel strength, April 30, 1965. For those desiring clarification of 
terms in the text, there is a list of acronyms and abbreviations. Also included is a 
historical summary of MSFC’s first 13 years. 

NOTE 

MSFC in this chronology stands for the i larsha ■ Space Flight Center 
complex in Huntsville, Alabama. Michoud Assemb y Facility (MAF) and 
Mississippi Test Facility (MTF) are part of the MSFC organization but 
physically are located in Louisiana and Mississippi, respectively. When an 
event in this chronology is cited as occurring at MSFC, the citation refers 
to the Huntsville complex. MAS and MTF are cited separately. 
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APRIL - DECEMBER 1957 


1957 

In April the scientific organization directed by Dr. Wemher von Braun began studies 
which led to Saturn, America’s first rocket developed for space investigation. The team at 
Redstone Arsenal, Alabama, hoped to design launch vehicles that could carry 20 000- to 
40 000-pound p< yloads for orbital missions or 6000- to 1 2 000-pound payloads for 
escape missions. High-thrust booster stages were essv*;!!'!?!. In December the von Braun 
group, then working with the Army Ballistic Missile Agency (ABMA), proposed a 
program to the Department of Defense. At that time the United States was considering 
an integrated missile and space vehicle development program. Creation of a booster with 
1 500 000 pounds of thrust was the aim of the proposed program [ 1 ] . 



Saturn IB 



AUGUST - DECEMBER 1958 


1958 

On August 15 the Advanced Research Projects Agency (ARPA) formally initiated whai 
was to become the Saturn project. The agency, a separately organized research and 
development arm of the Department of Defense, authorized ABMA to conduct a research 
and development program at Redstone Arsenal for a 1 500 000-pound thrust vehicle 
booster. A number of available rocket engines wouM be clustered. This design would be 
tested by a full-scale static firing by the end of 1959 [2] . 

A contract was awarded Rocketdyne Division of North American Aviation on September 
1 1 to uprate S-3D, the Thor-Jupiter engine. After redesign, simppflcation, and 
modification, the engine would be the H-1 [3] . 

In October ARPA expanded its program objectives. A multistage carrier vehicle capable 
of performing advanced space missions would be built. The vehicle was tentatively 
identified as Juno V. ARPA requested Redstone personnel to study a complete vehicle 
system so that upper-stage selection and development could begin and initiated a study of 
Atlantic Missile Range (AMR) launch facilities which could accommodate the launch 
vehicle [4]. Later, on December 11, ARPA authorized the Acrmy Ordnance Missile 
Command (AOMC) to begin design, modification, and construction of a captive static test 
tower and facilities for use in the booster development program. AOMC was also to 
determine the design requirements for necessary launch facilities [5] . 

While the booster-vehicle program was being formulated and expanded, development 
work on the H-1 engine continued. The first full-power H-1 engine firing occurred in 
December at the Rocketdyne facility in Canoga Park, California [6] . 



Final preparation for launch of first U.S. 
satellite. January 31. 195S. Insert shows 
close-up of satellite atop the Jupiter C. 
This first U.S. satellite pioneered the U.S. 
space program that led to Saturn and 
bf’yond. 



Proposed configuration 
of a clustered booster 
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Booster tooling 



Dr. T. Keith Gleiinan on August 19. 195S, became the first 
administrator of NASA. He would serve until his replacement 
by James E. Webb on February 14, 1961. 
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JANUARY - JULY 1959 


1959 

Concurrently with development of the H-1 engine, studies were conducted to determine 
the feasibility of a larger single-chamber rocket engine. On January 9 Rocketdyne agreed 
by contract to design, develop, and test such an engine, designated as the F-1. This 
engine, burning lox and RP-1, a kerosene-type fuel, would generate a very high thrust, 
approximately 1 500 000 pounds (7). 

Construction of the ABMA static test stand lor large boosters began January 10. 
Meanwhile, Army representatives of the ARPA board visited AMR to discuss selection of 
a site for large vehicle launch facilities at Cape Canareral, Florida. By February a contract 
had been awarded for construction of the blockhouse at the site (Launch Complex 34). 
A design contract was also awarded for a movable structure which would be used to 
assemble and service the vehicle on the launch pedestal [8] . 

On January 27 the National Aeronautics and Space Administration (NASA) submitted to 
the President a report containing its recommendations for a National Space Vehicle 
Program: the development of a series of general purpose space-flight vehicles of increasing 
payload capability for successive periods of use, with the aim of achieving a high degree 
of reliability and reduced costs. Four types of vehicles, Atlas-Vega, Atlas-Centaur, Juno 
V, and Nova, were suggested and were discussed in terms of configuration, payload and 
mission capability, and development and operational time and cost. 

Concerning the Juno V, the third of the proposed National series, the report said, “A 
typical mission would involve sending a crew of men into orbit with enougli facilities to 
sustain them for a long period of time and the necessary equipment to permit them to 
perform experiments and make observations. This vehicle may well become the basic 
vehicle for orbital supply missions, involving the transport of food and supplies to crews 
in orbit, the exchange of crew members, and the transport of additional fuel and 
equipment to the orbiting vehicle.” 

The report was prepared by the Propulsion Staff of NASA, in consultation with ARPA of 
the Department of Defense [9] . 

On February 3 an ARPA memorandum officially renamed the large launch vehicle project 
Saturn. ARPA representatives presented tlie proposed National Vehicle Program to the 
President and the National Aeronautics and Space Council on March 2. Included were the 
proposed Saturn B and C vehicle systems [ 10] . 

By April 28 the first production H-1 engine (H-1 001) had been delivered on schedule to 
ABMA. ABMA’s first firing test of this engine, later used in the first test booster, was 
performed successfully on May 26 [11]. 

On July 5 construction of the Saturn blockhouse for Launch Complex 34 began at Cape 
Canaveral. On July 27 when the last Jupiter airframe was completed, Redstone Arsenal 
shops began retooling to support the Saturn project [12]. 
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1959 



Preliminary concept of Launch Complex 34, Cape Ca'^.averal 


2nd STAGE 


ATLAS 
1st STAGE 



Atlas Centaur vehicle (Centaur second stage) 



Seven astronauts with Dr. Wernher von Braun in the center, as seen through the frame of 
an ABM A missile. The picture was taken d**nng the astronauts' visit to Redstone 

Arsenal in Ju:^. 1959. 




SEPTEMBER ~ DECEMBER 1959 


In September representatives of AOMC, NASA, and the Air Force presented Saturn, 
Nova, and Titan C systems to the Booster Evaluation Committee of the Office of the 
Secretary of Defense. On the basis of these presentations ARPA chose Saturn. ARPA 
then requested that Redstone scientists determine the Saturn configurations which could 
best carry NASA payloads (13). 

Because of its large size and weight, the Saturn booster could not be trans).«orted by air 
or land. Water transportation appeared most feasible, and ARPA, on October 23, 
authorized AOMC to proceed with engineering work for dock facilities. These would be 
located on the Tennessee River at the southern boundary of Redstone Arsen?'. In 
December, AOMC was further authorized to construct the facilities and to build a barge 
to transport the booster to Cape Canaveral ( 14) . 

On November 18 NASA assumed technical direction of the Saturn project pending its 
formal transfer from ARPA. Administrative direction was retained by ARPA until March 
16, 1960, when transfer of both administrative and technical direction would become 
effective (15). 

On December 15 the Satuin Vehicle Evaluation Committee (the Silverstein Committee) 
reached a decision on Saturn upper-stage configurations. This committee, composed of 
representatives from NASA, ARPA, Department of Defense, and the Air Force, 
recommended a long-range development program for a Saturn vehicle with upper-stage 
engines burning liquid hydrogen and liquid oxygen. The initial vehicle, identified a*' C-1, 
was to be a stepping stone to a larger vehicle, the f-2. A building-block concept was 
proposed thr.t would yield a variety of Saturn configurations, each using previously 
proven developments as far as possible. These recommendations were accepted by the 
NASA Administrator. On December 31 a 10-vehicle program was established (16). The 
C-1 vehicle configuration included the S-I, S-IV, and S-V stages. The S-I stage would have 
eight H-1 engines. Fueled by lox/RP-1, the clustered engines were expected to produce a 
total of 1 500 000 pounds of thrust. The S-IV stage was envisioned as a four-engine liquid 
oxygen-liquid hydrogen fueled unit capable of producing a total of 80 000 pounds of 
thrust. The S-V stage would use two of the same engines as the S-IV stage and would 
provide an additional 40 000 pounds of thrust 1 17) . 
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1959 



Model of bloikhouse at Laiou li Comple.x 34 



ABM A SCIENTISTS 

Top scientific specialists led the Army's space efforts at A DM A before transfer of the team 
to MSEC. From left to right: Dr Ernst Stuhlinger. Director-Research Ib-o/ects Office. Dr. 
H. Iloelzer. Director-Computation laboratory; K. L. Ileimburg. Director-Test Laboratory. 

Dr ED. Geissler. Director-Aeroballistics Laboratory. E.W. Neubert. Director-Systems 
Analysis & Reliability Laboratory: Dr. W. llacussermann. Director Guidance and Control 
Laboratory: Dr. Wernher von Braun. Director-Development Operations Division. W.,4. Mrazek 
Director-Structures and Mechanics Laboratory Hans Hw’ter, Dire -torSystem Support 
Equipment Laboratory: Eberhard Rees. Deputy Director-Development Operations Division: 
Dr. Kurt Debus. Director-Missile Firing Laboratory: II. 11. Mans. Director-Fabrication and 

Assembly Engineering Laboratory 
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JANUARY - SEPTEMBER 1960 


1960 

The Saturn project was approved on January 18 as a program of the highest national 
priority (DX rating). A mockup of tlie Saturn booster was installed in the ABMA test 
stand on January 4 to check mating of the booster and stand and to test servicing 
metliods. This mockup was removed from the test stand and the complete test booster, 
SA-T, was installed in its place during February 1960 [ 18) . 

During March the executive order transferring the Saturn program to NASA became 
effective (19). Later in the month two of Saturn's eight first-stage engines passed an 
initial static finng test lasting 8 seconds. This test was identified as number SAT-01, the 
first live firing of the Saturn test booster (SA-T); it occurred on March 18 [20]. In a 
second test (SAT-02), on April 6, four engines were successfully static fired for 7 
seconds. All eight engines of the test booster were successfully fired on April 29 in an 
8-second test (21 J. 

In April NASA awarded Douglas Aircraft Company a contract to develop the second 
stage for the Saturn rocket. Then in the following month NASA announced that 
Rocketdyne had been selected to develop the high-thrust J-2 engine. This engine, of the 
type defined by the Silverstein Committee in December 1959, would bum liquid 
hydrogen-liquid oxygen. It would be used in an advanced Saturn vehicle [22] . 

The first 10 Saturn flight "chicles would be numbered from SA-1 to SA-10. S‘' 10 would 
be the prototype of the operational Saturn. On May 26 assembly of the boost- ;• stage for 
the first Saturn flight vehicle began in Huntsville. On July 1 the Saturn program was 
formally transferred to the George C. Marshall Space Flight Center (MSFC) [23]. 

On July 1, 1960, formal transfer ceremonies at Huntsville, Alabama, officially opened 
NASA’s George C. Marshall Space Flight Center [24] . 

On July 26 NASA signed a supplemental agreement with Douglas Aircraft Company 
covering the second stage. Douglas would design, develop, and fabricate the four-engine 
S-IV stage. Contracts were let on A.ugust 10 with Pratt & Whitney to develop and 
produce LR-1I9 engines; the Government would furnish these engines to the contractors 
responsible for building the S-IV and S-V stages of the C-1 vehicle. The LR-119, an 
uprated LR-115 engine, was expected to generate 17 500 pounds of thrust [25] . 

On August 14 construction began on the mobile service structure for Launch Complex 34 
at Cape Canaveral [26]. 

On September 8 the facilities of the National Aeronautics and Space Administration at 
Huntsville, \labama, were dedicated and designated as the George C. Marshall Space 
Flight Center. President Eisenhower, Mrs. George C. Marshall, NASA Administrator T. 
Keith Glennan, and many other national, state, and local dignitaries participated in the 
ceremony [27]. 
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Initial configuration 


Model of J-2 engine 





iNOVEMBEll - DECEMBER 1960 


On November 21 the first Mercury-Redstone (MR-1) failed to launch at Cape Canaveral 
because of improper separation of electrical connectors between the launching table and 
the vehicle 128) . 

On December 19 at 11:15 a.m. EST, MSFC’s Launch Operations Directorate launched 
Mercury-Redstone (MR-1 A) at Cape Canaveral. The Mercury-Redstone booster launched 
tire unmanned Mercury spacecraft 135 miles high and 235 miles down the Atlantic 
Missile Range. The 1-ton spacecraft landed by parachute and was recovered by helicopter. 
Thirty-two minutes after landing, the spacecraft was on the deck of the USS Valley 
Forge. The spacecraft was recovered in excellent condition [29|. 

In December MSEC published tlic Historical Origins of the George C. Marshall Space 
Flight Center, highlighting events important in the Center s formation. This first MSEC 
history included background events such as the March 1945 fonnation in the Pentagon of 
Project Paperclip to recruit German missile scientists. Project Paperclip resulted in 
approximately 100 V-2 ballistic missiles being shipped from Germany to White Sands 
Proving Ground in the United State* in August 1945. On September 20, 1945. MSEC’s 
future director Wernher von Braun and six other key Gennan rocket scientists arrived in 
the United States as a result of Project Paperclip. On December 10, 1945, 55 German 
specialists arrived at Eort Bliss, Texas, and White Sands Proving Ground, Texas, where 
they were joined by the first seven specialists headed by Wernher von Braun. The first 
V-2 rocket was static-fired at White Sinds Proving Ground, March 15, 1946. On March 
21, 1950, the U. S. Army Adjutant General ordered transfer of the missile personnel 
headed by Wernher von Braun from White Sands to Redstone Arsenal, Alabama. On April 

1, 1950, the German missile personnel headed by Dr. von Braun were moved from White 
Sands Proving Ground to Redstone Arsenal, Alabama. On February 1. 1956, the Army 
activated the Army Ballistic Missile Agency (ABMA), wliicli grew out of the Redstone 
Arsenal’s Guided Missile Development Division. Russia inspired the U. S. to new space 
efforts when it launched Sputnik I, the first earth satellite, on October 4, 1957. The 
United States followed with Explorer I, the Free V/orld’s first eat *h satellite, orbited on 
January 31, 1958. The success of Explorer I whetted U. S. space appetite, and on April 

2, 1959, NASA selected seven astronauts for project Mercury, after a series of the most 
rigorous physical and mental tests ever given to U. S. test pilots. On October 21. 1959, 
President Eisenhower announced his decision to transfer a portion of ABMA's personnel, 
facilities, and missions to NASA. The next month, on November 2, President Eisenhower 
announced his intention to transfer the Saturn project from the Army to NASA 
monitorship. On November 18, 1959, NASA assumed technical direction of the Saturn 
project pending its formal transfer from the Army. On January 14. 1960, President 
Eisenhower directed the transfer of ABMA’s Development Operations Division and its 
space-related missions to NASA. Tlie George C. Marshall Space Flight Center, NASA’s 
Huntsville Facility, was so named by Executive Order of President Eisenhower on March 
15, 1960. Formal transfer ceremonies at Huntsville officially opened NASA’s George C. 
Marshall Space Fligl.i Center, July 1, I960 (30, 311 . 
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1960 



Dedication of George C. Marshall Space Flight Center. September 8. I960 - Left to right: 
Dr. T. Keith Glennan. Administrator of NASA: Dr. Wernher von Braun. Director of MSFC; 

Resident Dwight D. Eisenhower: Mrs. George C. Marshall. Widow of the late General 
Marshall; and Major General August Schomhurg. Commanding General. AOMC (far right). 

General Marshall's bust is in the forefront. 



At Fabrication Plant on Ar.srnal a lar;^e crowd accompanies President Eisenhower on his 

September 8 visit. 
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JANUARY - MAY 1961 


1961 

On January 31 NASA conducted the Mercury-Redstone flight MR-2 mission at Cape 
Canaveral. A 37-pound male chimpanzee. Ham, rode in a regular Mercury spacecraft 
weighing 2400 pounds to an altitude of lb5 miles and a distance of 420 miles. Because 
of premature lox depletion which activated an abort signal resulting in increased velocity, 
the spacecraft went 40 miles higher and 130 miles farther downrange than intended. 
Otherwise the flight was successful [32] . 

In January Convair Astronautics submitted a proposal for an S-V upper stage for the 
Saturn vehicle; however, later in the montli Dr. von Braun proposed that the C-1 vehicle 
changed from a three-stage to a two-suge configuration in support of the Apollo 
program. NASA decided to delete requirements for the S-V stage on C-1 vehicles [33] . 

On April 10 NASA announced the Project Apollo objective of developing an orbiting 
laboratory for the. study of effects of radiation and prolonged weightlessness, first with 
animals and later with a three-man crew. During April Douglas reported that air transport 
for the S-IV stage was feasible. (Douglas had been authorized in 1960 to study air 
transportation for S-IV stages.) This would greatly reduce the time which would be 
required if the stages were moved by water from California to MSFC at Huntsville, and 
thence to Cape Canaveral, Florida. The use of gliders, blimps, and other aircraft to carry 
the stages was also considered [34] . 

On April 17 the Palaemcn began its first trial run to Cape Canaveral. The barge carried a 
water-ballasted tank simulating the size and weight of the S-I booster, plus a dummy S-V 
stage for tlie SA-1 [35] . 

MSFC completed construction of its dynamic test tower on April 17. the same day that 
the Palaemon left for Florida. The dynamic tower would permit checkout of the 
mechanical mating of the C-1 veh.jle and would aid in determining the vehicle’s natural 
bending characteristics and the effect of simulated flight vibrations [36] . 

Mercury-Redstone MR-3 carried our nation’s first astronaut into space at 9:34 a.m. EST 
on May S, 1961. Astronaut Alan B. Shepard’s parachute-cushioned spacecraft landed in 
the Atlantic Ocean 14.8 minutes later, at 9:49 a.m. This country’s first astronaut had 
traveled 115 miles high and 302 miles to the south at a maximum speed of 5100 miles 
per hour [37], 

In May NASA Headquarters accepted MSFC’s proposal to incorporate design changes into 
the S-I stage of the C-1 vehicle. The changes would permit the C-1 to be used as a two- 
or three-stage vehicle possessing satisfactory safety requirements for the two-stage manned 
mission. This change eliminated the immediate need for an S-V stage with t'le C-1 except 
for special missions. Also during May MSFC began reexamination of the capabilities of 
the Saturn C-2 configuration to support lunar circumnavigation missions. Results of this 
examination indicated that a Saturn vehicle of even greater performance would be 
desirable [38]. 
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JUNE - JULY 1961 


On June 2 a lock collapsed at the Wheeler Dam on the Tennessee River. All movement of 
river traffic was halted. Becau.se tlie Palaemon was trapped in the upper river. MSFC 
decided to transport the booster in it over land to a point below the dam. There the 
stage would be reloaded on a barge to continue the trip to Cape Canaveral. To support 
this plan MSFC obtained a Navy barge which had been mothballed at Pensacola. Florida. 
Necessary modifications began so that the new barge, renamed the Cam promise, cculd 
carry the S-1 and dummy S-IV stages and dummy payload (39). 

On June 5 Launch Complex 34 at Cape Canaveral was dedicated in a brief ceremony and 
turned over to NASA [40| . 

An estimated 45 000 to 50 000 “Space Day” visitors attended MSFC’s first open house 
on July 1. Attending were such national figures as the NASA Administrator. Janics E 
Webb; the Director of NASA Launch Vehicle Programs. Maj. Gen. Don Ostrander; and 
numerous other national, state, and local dignitaries. Most of the visitors observed one of 
the four Saturn H-1 engine static firings during the day [41 1 . 

MR-4 (Liberty Bell 7) manned by Mercury Astronaut Virgil I. Grissom, made a successful 
15-minute. 118-mile high, 303-mile long flight down the Atlantic Missile Range on July 
21. After landing in tlie Atlantic, a premature blowout of the escape hatch flooded the 
capsule, making helicopter pickup of Grissom difficult. The capsule sank in 18 000 feet 
of water after a warning light indicated that the helicopter engine was overheating, and 
the capsule was cast loose. This was the second successful manned suborbital space flight 
142]. 

MSFC awarded a contract to the Space Technology Laboratories. Inc., Los Angeles. 
California, during July, to investigate the relative merits and potential problems of 
assembling the giant Saturn boosters in horizontal and vertical positions. Other contracts 
awarded by the Center in July included qualification and reliability testing of Saturn 
ground support equipment, subsystems, and components; construction of a special 
assembly building at Cape Canaveral; and site development of the Center’s new static test 
facility in Huntsville. Also in July NASA’s Space Task Group invited 12 companies to 
submit proposals for the manned lunar Apollo spacecraft. Meanwhile, the Center 
contemplated a nuclear-powered Saturn upper stage and awarded contracts for a 6-month 
RIFT (reactor-in-flight test) design analysis to General Dynamics/Astronautics. Douglas 
Aircraft Company, Lockheed Aircraft Corporation, and the Martin Company [43] . 

Checkout of the SA-1 flight booster, started in June, was completed early in August 
(44). The booster stage, the dummy S-IV stage, and the dummy payload body were 
shielded with protective covers and loaded on their respective transporters. The stages and 
payload body were Uien moved from the MSFC shops to the docking facilities on the 
Tennessee River and loaded aboard the Palaemon. On August 5 the barge began the first 
leg of the trip to Cape Canaveral. At Wheeler Dam the units were unloaded, transported 
to a dock below the dam, and placed on the second barge, the Compromise, to consume 
the 2200-mile trip to Florida [45 j . 
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AUGUST - NOVEiMBRR 1961 


On August 24 ’^ASA designated Cape Canaveral as the base for all manned lunar flights 
and other space missions requiring advanced launch vehicles. N.'vSA would secure an 
80 000-acre tract of land, increasing its to*al area in the vicinity to 97 000 acres. The 
additional land was needed because of the tremendous vibration and noise expected with 
later launch vehicles [461 • 

On September 7 NASA selected Uie government-owned Michoud Ordnance Plant near 
New Orleans as the site for industrial production of the S-1 stage. The plant would be 
operated by industry under die technical direction of MSFC. MSFC continued 
preparations for a conference to secure estimates from industry on production of the S-I 
stage. On September 11 NASA selected Norih American Aviation to develop and build 
the S-Il stage for an advanced Satuni launch vehicle. The stage would be used in both 
manned and unmanned missions [47]. 

Death claimed Delmar M. Morris. MSFC Deputy Diiector for Administration, on 
September 9. He served as Acting Director of the Center until Dr. von Braun assumed the 
position of Director on July 1. 1960. Mr. Morris was responsible for a considerable 
amount of the work involved in transferring the Development Operations Division from 
the Army Ballistic Missile Agency to NASA [48). 

Army Engineers awarded a contract on September 13 for the construction of Saturn 
Launch Complex 37 at Cape Canaveral. Tlie complex would include a mobile steel tower, 
a blockhouse, and a cable tower on a 120-acre site at the north end of the Cape [49] . 

Dr. George N. Constan, acting manager for Michoud Operations, announced on October 
20 that the official designation of the Saturn production plant in New Orleans was “The 
George C. Marshall Space Flight Center, Michoud Operations” [50] . 

On October 25 NASA selected a 13 550-acre site in Mississippi on which to build a 
facility for static testing advanced Saturn and Nova first stages, only 35 miles from the 
Michoud Plant where industry would manufacture the S-1 and S-IC stages. NASA named 
this new location the Mississippi Test Facility. MSFC would operate the facility [51] . 

The world’s largest known rocket, the Satun. first stage booster, was launched on 
October 27. It was 162 feet tall and weighed 460 tons at lift-off. The rocket attained a 
range of 214.7 miles from its launch pad at Cape Kennedy and an altitude of 84.8 miles. 
Its eiglit clustered engines had developed 1.3 million pounds of thrust at lift-off. on 
subsequent tests the thrust would be increased to 1.5 million pounds [52] . 

On November 3 NASA Headquarters directed the transfer of MSFC’s electric propulsion 
ogram to Lewis Research Center where it would be consolidated into one electric 
propulsion program for NASA. Tlie transfer would be completed within 3 months [53]. 

On November 6 MSFC directed North American to redesign the S-11 stage to incorporate 
five J-2 engines, providing 1 million pounds of thrust [54]. 



Movement of dummy SdV stage to eheckout 



James E Wehh on Eehruarv N. 1^61 , heeame the second administrator of NASA 
He wotdd retire on Ocroher 7 , I96S, 


NOVEMBKR - DbXEMBER 1961 


Late in 1961 the expanding space program was evident at MSEC' as elsewhere. In its lead 
story Tor November 8, the MSFC Marshall Star stated: "The Marshall ( enter has joined 
other elements of NASA in a nationwide drive to recruit new employees to carry out the 
nation's accelerating space and aeronautical research programs. A total of some 3,500 
persons are to be hired by NASA between now and June 30, 1962. The majority, 2,000, 
will be scientific and engineering personnel. James t. Webo, NASA Administrator, 
announced the talent search Friday in Washington, The Marshall Center expects to lure 
some 750 additional persons during the fiscal year ending June 30. Present MSFC 
strength of about 5,750, plus the number of persons employed next spring, should 
approach 6,500” [55]. 

NASA announced on November 17 the selection of Chrysler Corporation to negotiate a 
contract to build, check out, and test 20 S-I boosters. These boosters would be 
manufactured at the Michoud Plant. The contract was signed in mid-January 1962 [561. 

On November 19 the nation’s first liquid liydrogen engine, the RLIO, successfully 
completed its preliminary flight rating test. Producing 15 000 pounds thrust, the engine, 
designed and developed by Pratt & Whitney, performed about 30 percent better than 
engines using hydrocarbon fuels. Six such engines would power the Saturn S-IV stage 
1571. 

On December 5 Atomic Energy Commission (ALC)-NASA Space Nuclear Propulsion 
Office selected the Aetron Division of Aerojet-General Corporation's proposal as the basis 
for a Nerva engine test stand contract. The Nerva would be used in nuclear stages with a 
reactor derived from the Kiwi-B test series. Two days later a preproposal conference was 
held at Huntsville, Alabania, to select a prime contractor for the mactor-in-flight test 
(RIFT) stage launch vehicle. The RIFT vehicle, planned for use as an upper stage of a 
Saturn vehicle, would be powered by the Nerva nuclear engine [58] . 

On December 15 NASA selected the Boeing Company as a possible prime contractor for 
the first stage (S-IC) of the advanced Saturn vehicle. Tlie S-IC, powered by five F-1 
engines, would be 33 feet in diameter and about 140 feet tall. The manufacturing 
program at Michoud was to produce 24 flight stages and one ground test stage [59] . 

On December 28 tlte Mississippi Test Facility (MTF) was officially named Mississippi Tost 
Operations (MTO) by Dr. Robert C. Seamans of NASA Headquarters [60] . 
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Artist's concept of Apollo capsule 



Installing dummy S-l on Dynamic Test Tower 
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1961 



NASA Astronaut Alan B. Shepard, Jr. is 
shown in the Project Mercury spacecraft 
just prior to its being sealed. Shepard 
successfully completed a 302 mite 
suborbital flight, the first in the 
Project Mercury program. 



NASA Astronaut Alan B. Shepard strides across the deck of the U.S. Navy 
Carrier Champlain following an inspection of his spacecraft. 
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Astronauts D.K. Slayton (far left) and 
Virgil /. Grissom (far right) were on hand 
to greet Astronaut Alan B. Shepard 
at Grand Bahama Island. Just behind 
Shepard is Dr. Keith Lyndell. 



Positioning flight booster in test stand 





Dummy Saturn vehicle in 
dynamic test stand 



Launch of MR-3 from Cape 



Separation of upper stages from booster 



Sacramento Test Facility 
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Configurations of Saturn flight vehicles 
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Instrument unit mockup 


Testing of dummy S-IV stage 




The barge Compromise 


Proposed C-SjApollo 
configuration 
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Proposed solid propellant boosters for large spaee rehkies 


welcoming Visitors at Anniversary Celebration - Dr. wernher von Braun. MSFC airector 
addressed visitors at the test area prior to a static firing on July 1. 1961. At left was 
Miss Carolyn Travis, attendant to Spaee Queen Linda Page, who stood behind Dr. von 
Braun. At right were Sandra Baerg, Spaee Queen attendant: James E. Webb NASA 
administrator, who also welcomed the visitors: and Maj. Gen. Don Ostrander, director 
of Office of Launch Vehicle Programs at NASA Headquarters. 
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On MSFC’s first anniversary, July 1, 1961, there were 27 top officials. Upper row, left to 
right: Bart J. Slattery, Jr., Public Information Office; Jerry C. McCall, Assistant to the 
Director; Erich W. Neubert, Associate Deputy Director, Research and Development; 
Eberhard F. M. Rees, Deputy Director, Research and Development; Wernher von Braun, 
Director; Delmar M. Morris, Deputy Director, Administration; Harry Gorman, Associate 
Deputy Director, Administration; Chauncey W. Huth, Operations Analysis Office; William 
E. Guilian, Chief Counsel. Second Row: Oswald H. Lange, Saturn Systems Office, Hans 
Hueter, Light and Medium Vehicles Office: Werner G. Tiller, Weapon Systems Office; 

Heinz H. Koelle, Future Projects Office; George N. Constan, Technical Program 
Coordination Office; David H. Newbv, Technical Services Office; Victor C. Sorensen, 
Management Services Office; Claude E. Stockton, Financial Management Office; Wilbur S. 

Davis, Procurement and Contract Office. Third Row: Ernst D. Geissler, Aeroballistics 
Division; Helmut Hoelzer, Computation Division; Hans H. Maus, Fabrication and Assembly 
Engineering Division; Waite" Haeussermann, Guidance and Control Division; Kurt H. Debus, 
Launch Operations Directorate; Ernst Stuhlinger, Research Projects Division; William A. 
Mrazek, Structures and Mechanics Division; Dieter Grau, Quality Division; Karl L. 

Heimbi g, Test Division. 




Astronaut Gus Grissom prior to America’s 
second manned flight into space 


Astronaut Grissom prepares to 
enter Liberty Bell 7 spacecraft. 




Navy doctors aboard USS Randolph check 
Astronaut Grissom following his trip into 
space July 21, 1961. 


Astronaut Gus Grissom being rescued 
aft( splashdown of Liberty Bell 7. 



36 






Concept of new static test facility, MSFC 



Concept of Saturn with 
nuclear powered stage 



Booster movement around 
Wheeler Dam 


S-l and S-IV stages aboard 
the Compromise 
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JAMARY - APRIL 1962 


1%2 

On January 25 NASA, approved development of the three-stage Saturn C-5 vehicle under 
the direction of MSFC. The vehicle would support manned circumiunar flights and 
manned landings by earth or lunar orbit rendezvous method. The C-5 was expected to be 
capable of placing 1 20 tons in low earth orbit or sending 45 tons to the vicinity of the 
moon ( 6 ! ] . 

On February 9 a preliminary contract was awarded the Space and Information Systems 
Division (S&ID) of North American Aviation to de.sign. develop, and fabricate the S-II 
stage of the C-5 vehicle. MSFC signed a preliminary S IC development contract with 
Boeing Company on February 14 (62). 

After several days of frustrating delays. John Glenn, destined to become the first 
American in orbit, entered Friendship 7 on February 20. There he waited an additional 3 
hours and 44 minutes before the Friendship 7 lift-off. But then in one blaze of fire and 
.smoke it all became worthwhile as crowds at the Cape yelled “Go, Mar Go” and similar 
yells were shouted at radio and television sets throughout the land. “Keep it 
A. 0. K.-Go, Man Go” and similar space words were soon to become familiar jargon 
through the world. Astronaut Glenn was forced to manually control the spacecraft during 
the second and third orbits because of troubles with the automatic pilot, but after three 
orbits Friendship 7 reentered as scheduled and parachuted into the Atlantic east the 
Bahamas. Glenn had ridden 81 000 miles in 4 hours and 56 minutes. Retrieved by the 
destroyer Noa, Glenn remained inside the capsule until aboard ship where he emerged 
“feeling fine.” It was estimated that over 60 million Americans had witnessed the launch 
via live TV coverage. The Voice of America carried live overseas broadcasts, the U.S. 
Senate recessed before the spacecraft landed, and the U.S. Post Office placed Project 
Mercury postage stamps on sale the same day (63, 64). 

On March 7 NASA established the NASA Launch Operations Center at Cape Canaveral, 
with Dr. Kurt H. Debus as Director. Reporting to the Director of Manned Space Flight at 
NASA Headquarters, the new Center would serve all NASA projects launched from Cape 
Canaveral, absorbing Marshall Space Flight Center’s Launch Operations Directorate (65). 

On March 19 the Seal Beach, California, .site was reconfirmed as the location of the S-II 
stage major manufacturing and assembly activities. Testing of prototype stages would be 
performed at Santa Susana, California. Stage acceptance tesiing would be conducted at 
the Mississippi Test Operations (66). 

About 60 key officials of the nation’s space program, including Astronauts John Glenn 
and Alan Shephard, met at MSFC on April 16 for a talk on the manned lunar 
exploration program. Directors c f three NASA centers charged v.'ith cariy'ing out the 
project held a joint technical planning and review session concerning the program. Dr. 
Wernher von Braun was host to Dr. Robert Gilruth, Director of the Manned Spacecraft 
Center, and to Dr. Kurt Debus, Director of the Launch Operations Center, as well as to 
Astronauts Glcnti and Shephard (67] . 
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Cenfal Laboratory and Office Building - 
Builders expected to complete this 
$4 000 000 MSFC building early in I96j. 



Astronaut John H. Glenn, Jr., Dr. William 
Doagla„. Astronaut's Flight Surgeon, and 
Joe Schmitt. Equipment Specialist, leaving 
crew quarters prior to MA-6 launch. 
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APRIL - JULY 1962 


NASA Headquarters announced on April 18 that the highest national priority (DX) had 
been approved for the Apollo, Saturn C-l, and Saturn C-5. The priority included all 
stages, engines, facilities, and related construction for production, test, research, launch, 
and instrumentation (68). 

NASA launched the second Saturn tlight vehicle, the SA-2, from Cape Canave*‘al on April 
25. As with the SA-1, the vehicle was launched without a technical hold during the 
10-hour countdown. This vehicle had a secondary mission. After first stage shutoff at 65 
miles altitude, the water-filled upper stages were exploded, dumping 95 tons of water in 
the upper atmosphere. The massive ice cloud produced rose to a height of 90 miles. The 
experiment, called Project High Water, was performed to investigate the effects on the 
ionosphere of the sudden release of such a great volume of water. This experiment did 
not interfere with the major goal of the flight which was achieved when the first-stage 
engines Dumed out 116 seconds after launch. Every phase of the fliglit was considered 
successful (69-721 . 

In mid-April reconstruction of the Wheeler Dam Lock on the Tennessee River was 
completed; transportation of Saturn flight stages could be made without land detour 
(73). 

On May 26 Rccketdyne successfully conducted the first full-thrust, long-duration F-1 
engine test (74] . 

in mid-May MSEC directed Douglas to produce a 260-inch-diameter S-IVB “tage. The 
increase of 40 inches over the initially planned diameter permitted development of a 
more optimum size stage. Also during May the Center decided to increase S-II stage 
length from 75 feet to 81.5 feet and decrease the S-IC stage length from 141 feet to 138 
feet 175). 

On June 5 MSEC contracted to modify the Saturn C-l booster static test stand at MSEC. 
The stand, originally built to test tlie Redstone and Jupiter missiles and later modified 
for Saturn testing, would provide test positions for two C-l first stages (76]. 

More than 25 000 MSEC employees and relatives visited the MSEC Space Museum during 
“Family Day.” The occasion was the second birthday of MSEC [77). 

During June bids were requested for construction of a static test stand to captive fire the 
Saturn C-5 booster The stand, to be located at MSEC, would provide handling 
equipment and thrust restraint for boosters up to 178 feet in length, 48 feet in diameter, 
and with thrust of up to 7.5 million pounds. Including a crane at the top, the tower 
would stand 405 feet high, more than twice as tall as the current Saturn C-l booster test 
stand (78]. 

As of Independence Day, July 4, a total of 1239 technical, administrative, and support 
personnel were employed at the MSEC Michoud Operations. Fifty-four percent of the 
employees had been hired from the New Orleans area (79). 
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SPACETOWN 




Project Mercury Astronaut John H. Glenn, 
Jr,, is picked up by a Navy helicopter and 
hoisted aboard for the trip to the carrier 
USS RANDOLPH from the destroyer USS 
NO A. Glenn was retrieved by the NO A, 
when his spacecraft was hoisted by a crane 
and lifted to the decks of the NOA , just 
21 minutes after landing in the Atlantic 
near Grand Turk Island, following his 
historic thrccorbit flight around the 
earth on February 20, 1962. 


Astronaut, John Glenn speaks at a 
'Welcome Home*' celebration and parade 
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Saturn C-IB vehicle 


C-I first stage test stand 


Launch of Saturn 



SA-2 /light vehicle 





JULY - SEPTEMBER 1962 


A new Saiurn vehicle was needed. NASA announced on July i 1 that a new, two-stage 
Saturn-class vehicle would be developed for manned earth orbital missions with full-scale 
Apollo spacecraft [801. Tlie Satuni would be known as the Satuin C-IB. Simultaneously, 
NASA announced selection of lunar orbit rendezvous as the method of performing the 
manned lunar landing. This lunar rendezvous mode would require the use of only one 
Saturn C-5 vehicl; to inject the spacecraft into an earth-lunar trajectory. Tlie entire 
Apollo spacecraft v'ould not land on the moon after its separation from the launch 
vehicle’s third stage. Rather, one unit of the spacecraft, a lunar excursion module, or 
“bug,” would land and later rejoin the rest of the orbiting Apollo '811. 

On July 21 NASA Headquarters announced construction plans for Launch Complex 39, 
Saturn C-5 launch facilities, at Cape Canaveral. The 350-foot-high vehicle would be 
erected and checked out vertically in a special 48-story assembly building. Following 
checkout, a 2500-ton crawler vehicle would move the Saturn C-5 to its launch pad [82J. 

In July NASA announced that a computer center would be established at Slidell, 
Louisiana, to service the Michoud Operations, llie center, to be ore of the nation’s 
largest, would perform engineering calculations necessary in the development, building, 
and static testing of the Saturn C-l and C-5 boosters [83]. 

To test C-5 strength, MSFC awarded a design contract in July for a 360-foot-high 
dynamics test tower at MSFC. The Saturn C-5 launch vehicle would be suspended in the 
tower and vibrated by mechanical and electrical means. Tliis simulation of free-flight 
condifons would determine the vehicle’s natural bending modes [84[ . 

On August 6 NASA and Chrysler Corporation signed a contract fo*" production of 21 C-l 
boosters, to be delivered between late 1964 and early 1966. The stages would be 
produced by Chrysler at the Michoud Plant near New Orleans. On the same date NASA 
announced that the Boeing Company had received a supplementary contract from MSFC 
for work leading to design, development, fabrication, and test of the C-5 booster [85]. 

A C-5 second stage contract for design, development, fabrication, and testing of the 
S-IVB stages was awarded Douglas on August 8. The contract called for ! I of the stages: 
five for ground tests (two of which would be used later as inert fli^it stages) and six for 
powered flight. Next, provision was made for C-5 guidance and control. On August 13 
MSFC selected the C-5 instrument unit design. The cylindrical unit would measure 260 
inches in diameter and stand 36 inches high. All vehicle guidance and control equipment 
would be mounted on panels fastened within this structure [86] . 

On August 15 NASA awarded Rocketdyne Division a two-year contract to continue H-1 
engine research and development. The first Saturn booster engines would also be used in 
Saturn IB boosters. Meanwhile, the C-l second stage progress continued [87] . 

President John F. Kennedy and Vice-President Lyndon B. Johnson, with an official party 
of key government officials, including NASA Administrator James E. Webb, visited the 
Center for a look at Saturn progress on September 1 1, 1962 [88] . 
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SEPFEMBER - DECEMBER 1962 


On September 15 Michoud technicians installed a 42-foot boring mill, the largest known, 
for use in C-5 production [89). Also in mid-September, MSFC provided Douglas a 90-day 
program authorization to investigate minimum changes necessary to adapt C-5 second 
stages to C-IB. Douglas would also study attachment of the S-IVB stages to the C-1 
booster, as well as separation during flight [90] . 

Early in September ground breaking ceremonies were held at Seal Beach, Califemia, 
where assembly and test facilities for the second (S-II) stage of Saturn C-5 would be 
located. The S-l! facility would be constructed by tlie Navy and operated by North 
American /wiation’s S&ID [91]. 

During September preliminary plans vere completed for development of the Mississippi 
Test Operations facility First phase of the three-phase program included building two 
test stands each for static firing the S-IC and S-11 stages and about 20 service and support 
buildings. Improvement of approximately 1 5 miles of river channel and construction of a 
canal within the test facility would permit transportation of stages from Michoud to 
Mississippi Test Operations test stands [92] . 

MSFC awarded a Saturn C-5 contract on October 5 for construction in Huntsville of a 
combined S-IC stage vertical assembly building and hydrostatic test tower [93, 94]. 

Tlie third Saturn flew on November 16. SA-3 was successfully launched from Cape 
Canaveral, ca^ying a full propellant load of 750 000 pounds. It rose to a height of about 
104 miles; flight range was 131 statute miles. Inboard engine cutoff occurred as planned 
after 141 seconds of fliglit; outboard engiivj cutoff came 8 seconds later. Project High 
Water was performed as a secondary mission on SA-3 as on SA-2 [95-97]. 

The first documented report to suggest use of an S-IVB stage as a laboratoiy in space was 
published by Douglas Aircraft Company in November. Meanwhile, at MSFC similar ideas 
were generating, though not yet to the extent of being published as a report [98, 99]. 

MSFC Director Wernher von Braun announced on December 14 that Captain William C. 
Fortune had been appointed manager of the Mississippi Test Operationr [100] . 



S'll stage assembly and test facility 


49 







1062 



At the close of MSFC's second year, June 30, 1962, there were 27 *op officials. Upper 
row, left to right: Bart J. Slattery, Jr., Public Information Office; Jerry C. McCall, 
Assistant to the Director: Erich W. Neubert, Associate Deputy Director, Research and 
Development: Eberhard F. M. Rees. Deputy Director, Research and Development; Wernher 
von Braun, Director, Harry H. Gorman. Deputy Director, Administration; David H. Newby, 
Associate Deputy Director, Administradon; Hans H. Mans, Central Planning Office; William 
E. Giiilian, Chief Counsel. Second row: Oswald H. Lange, Saturn Systems Office; Hans 
Heuter. Light and Medium Vehicles Office: Heinz H. Koelle, Future Projects Office: James 
T. Shepherd, Facilities Engineering Office: Davis E. Fo.xworthy, Support Services Office; 

Victor C. Sorensen. Management Services Office: Theodore U. Hardeman, Financial 
Management Office; Wilbur S. Davis, Procurement and Contracts Office. Third row: Ernst 
D. Geissler, Aeroballistics Division; Helmut Hoelzer, Complication Division; Werner R. 
Kuers Manufacturing Engineering Division; Walter Haeussermann, Astrionics Division; Kurt 
H. Debus, Launch Operations Directorate: Ernst Stuhlinger, Resea>'ch Projects Division: 
William A. Mrazek, Propulsion and Vehicle Engineering Division: George N. Constan, 
Michoud Operations: Dieter Gran, Quality Assurance Division: Karl L. Heimburg, 

Test Division. 



Missis.dppi Test Facility 


i 


52 









^ASA Computer Center, Slidell, Louisiana 




President Kenned' jnd MSI i.' Ihret i >r Wernher ion Braun tour manufacturing and test 
facilities aitnr.g riu ./ the Presidential party to MSFC on September U. A Satuni 
briefing and a statu ■:i,ne ■<! a Saturn ('-! booster were features of the tour. 











During (heir Scpn.fiher ! I usu lo MSFC, President Kennedy and Vice President Lyndon 
B. Johnson viev^eJ the Sa'uni ('-/ velm le in the Manufacturing Engineering Division, The 
President end Vue Resident ure shown with Dr. Wernher von Braun, MSFC Director 
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1963 

On February 4 MSFC aecided to modify F’e west side of the MSFC static test tower for 
F-1 engine testing. The modTicaiion would allow single F-1 engine tests to begin several 
months earlier than scheduled. The stand would later be reconverted for S-1 static testing 

non. 

On February 20 NASA began contract negotiations for design, fabrication, erection, and 
testing of the crawler-transporter which would transport the Saturn V vehicle to the 
launch pad of Launch Complex 39. The contract was signed on March 29. On the same 
day NASA Headquarters approved the plan for modification of the basic Chrysler 
contract. Tlie plan provided for redesign of the S-1 stages (102. 103) . 

For Saturn V, NASA Headquarters approved the Boeing S-IC definitive contract on 
February 21. Boeing would uesign, develop, and manufacture one ground test stage and 
nine flight stages at the Michoud Plant in New Orleans (104). 

During tlie firsts week of February, NASA Headquarters announced a change in Saturn 
vehicle nomenclature. Saturn C-1 became Saturn 1, Saturn C-IB became Saturn IB, and 
Satun' C-5 became Saturn V (105). 

Tlie first live Saturn 1 second stage would be powered by liquid hydrogen, still not fliglit 
proven. The S-IV battleship stage permitted tests of this new technology (106-108) . 

Dr. George N. Constan, general manager of Michoud Operations, announced on March 12 
that he expected a peak total of some 10 000 govemment-contracior personnel to be 
employed by the Saturn Booster Manufacturing Facility of Michoud by mid- 1964 (1C9). 

Saturn SA-4, the fourth and last of the single-powered-stage. Block I vehicles, was 
successfully launched on March 28 from Launch Complex 34. The vehicle, carrying 
several Block II components for test, reached an altitude of 80 statute miles. Range was 
218 statute miles and peak velocity 3660 miles per hour. As a secondary mission, the No. 
5 inboard engine was cut off at 100 seconds to test the vehicle engine-out capability. 
Overall performance of the flight was very satisfactory (110). 

At its Sacramento Test Facility (SACTO) Douglas completed the S-IV battleship test 
program with a final lox depletion firing of 444 seconds on May 4. Sixteen tests totaling 
4302.5 seconds were accomplished using the RLlO-A-3 engines. The complete battleship 
test program (including both A-1 and A-3 engines) had a total firing time of 5440.1 
seconds [111, 112). 

President John F. Kennedy, on an all-day tour of North Alabama, stopped briefly at the 
Redstone Airstrip for a short address to a crowd of 10 000 people before boarding his jet 
to return to Washington. Before leaving, he talked about 5 minutes with Dr. von Braun 
about the space program (113). 

During early May the J-2 engine, used on S-IVB and S-II stages, was successfully fired for 
the first time at a simulated space altitude in excess of 60 000 feet. The engine developed 
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MAY - OCTOBER 1963 


200 000 pounds of thrust; after 20 seconds the test v/as terminated as programmed 
1114!. 

Tlie MSFC Space Orientation Center, formerly the Space Museum, was drawing as many 
as 500 persons a day according to assistant curator Evelyn Falkowski during a June 11 
interview. 

Some 1200 MSFC employees began moving into Building 4200, the Center’s new Central 
Laboratory and Office Building, in June (115]. 

On August 5 NASA completeu S-IB contract negotiations with Chrysler Corporation at 
Michoud. The following day S-IVB/Satum IB contract negotiations were completed with 
Douglas Aircraft Corporation at Santa Monica [116]. 

In its lead story of August 22, the MSFC Marshall Star had the following: “BILLY 
(iRAHAM RALLY SLATED HERE SUNDAY. Evangelist Billy Graham, said by many to 
be the greatest speaker in modem Christianity, will conduct a religious ser.'ice at 
Redstone Air Field next Sunday at 4:00 p.m. The service is expected to draw thousands 
of visitors from all over north Alabama.” In an announcement to MSFC employees Dr. 
von Braun stated: “1 would like to urge all MSFC employees and their families to attend 
tire Reverend Billy Graham’s service Sunday afternoon. In this age of space fliglit and 
unprecedented scientific accomplishments, it is important tliat we be mindful of our 
spiritual necessities. Dr. Graham had devoted his life to the spiritual welfare of peoples all 
over the world. We are very fortunate to have him visit Huntsville.” The announcement^ 
were successful. The expected big crowd attended the Billy Graham service the follov.ing 
Sunday. 

On September 1 Dr. Wemher von Braun, MSFC Director, announced a major 
reorganization of the Center. Progress in the Saturn program, and a rise in industrial 
participation to approximately 90 percent of the budget, necessitated the changes. The 
Center created two major subdivisions - Research and Development Operations and 
Industrial Operations. Research and Development Operations, composed of the nine 
technical div.sions redesignated laboratories, was strengthened for its Huntsville-based 
operations and for specialized contractor assistance. Industrial Operations was created to 
direct the portion of the Center's work performed by prime contractors, mainly the 
development of stages and engines for tlie Saturn 1, Saturn 13, and Saturn V multistage 
rockets [117, 118). 

Dr. von Braun addressed a large gathering of Center employees outside Building 4200 in a 
special ceremony on October 15 marking the fifth anniversary of NASA (119). 

Nasa announced on October 30 a rephasing of Saturn manned fliglit missions. Saturn I 
m.inned missions were dropped, thereby deleting six Saturn 1 vehicles. The Saturn 1 
program would terminate with completion of tlie research and development program for 
the 10 unmanned flight vehicles. NASA approved speed-up of Saturn IB development. 
The more powerful Saturn IB venicle would launch the Project Apollo manned flights in 
preparation for Saturn V’s manned moon mission. “All-up” testing would be utilized in 
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OCTOBER - DECEMBER 1963 

future Saturn flights. That is, there would be no further flights with dummy stages; 
development flights would test Saturn vehicles in final configuration (120, 121]. 

On October 31 MSFC received from Rocketdyne Division of Nortli American Aviation 
the liist production model of the huge F-1 engine [122, 123]. 

NASA approved a Chrysler contract modification in October that provided for 12 Saturn 
16 boosters in lieu of operational Saturn I boosters. At Michoud, Chrysler continued 
desigi studies on components for these S-IB stages. MSFC approved the design release for 
the S-IB spider beam and completed the 50 percent design review of the gaseous oxygen 
hne and diffuser. Douglas continued work on hydrostatic and dynamic test equipment for 
Saturn IB’s second stage and began assembly of its S-IVB battleship stage at the 
Sacremeato Test Facility. Douglas began fabricating an S-IVB liquid hydrogen test tank 
in Huntsville for use in J-2 engine tests [124] . 

MSFC and Chrysler completed their study of the use of uprated H-1 engines in Saturn 
IB’s booster stage. On November 8, after Chrysler determined engine load criteria and 
Saturn IB schedule impact, MSFC directed Rocketdyne to develop the more powerful 
engine (125, 126] . 

On November 8 MSFC contracted for a $13.4 million test complex at Mississippi Test 
Operations for the Saturn V second stage (S-II). At Seal Beach, S&ID continued assembly 
of the S-II battleship stage for static tests. NASA contracted a few days later for a Saturn 
V launch pad at Kennedy Space Center Complex 39 [127] . The pad would cost over $19 
million. 

An important engine development milestone occurred on November 27 with 
Rocketdyne’s first extended-duration firing test of the J-2 engine. This successful test of 
200 000-pound thrust, liquid hydrogen-fueled engine lasted for more than 8 minutes. The 
J-2 would power upper stages of both the Saturn IB and the Saturn V vehicles [ 128] . 

On November 28 the name of the NASA facility at Cape Canaveral was changed officially 
to John F. Kennedy Space Center (KSC) [ 129] . 

America’s “second generation’’ of astronauts, as well as some of the original seven 
astronauts, spent November 29-30 at MSFC being briefed on the Center’s space program. 
The astronauts included Walter M. Schirra and John Glenn along with newer astronauts 
Frank Borman, James Lovell, Thomas Stafford, Elliott See, Neil Armstrong, John Young, 
James McDivitt, Edward White, and Charles Conrad [130] . 

In November NASA postponed the fifth Saturn 1 flight because of technical problems 
with the SA-5 vehicle [131]. 

Saturn V progress during December included MSFC’s first F-1 engine tests, these 
occurring on December 3 and 5. Duration of the first firing tests was 1.25 seconds; the 
second firing lasted 10 seconds [132]. On December 20 NASA updated the Boeing S-IC 
contract to amend the stage delivery schedule [133]. The contract as changed meant tha* 
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DECEMBER 1963 


MSFC rather than Boeing would provide the second S-IC flight booster. On December 27 
NASA amended the pnme S-II stage contract with S&ID in oidci to make the first S-II 
flight stage “live” instead of dummy [134] . 

MSFC in December postponed the SA-5 flight until January 1964 after discovering cracKs 
in fuel line fittings on the S-1-5 stage. MSFC decided to replace critical tubing on it and 
all remaining S-I stages. On December 13 MSFC accepted from Chrysler at Michoud the 
first industry-built Saturn I booster (S-I-8). By the end of December Chrysler had 
completed and MSFC had approved most of the structural redesign of Saturn IB’s first 
stage [135] . 



Facility checkout of Launch Complex 37B 



y 


63 


Douglas Huntington Beach Facility 



Chatting at Redstone Airfield during President Kennedy's brief stop at MSFC on May 18 
1963. were the President and MSFC Director Wernher von Braun. 






SA-4 launch 


Scene at MSFC Family Day June I96J 



On Oetuher 15. 1963. MSFC held a special program to celebrate the fifth anniversary of 
NASA. Director Wernher von Braun addressed Center ojficials and employees in the 

ceremony outside buHding 4200. 
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Assembly of S-/-9 stage 



Dredging at Mississippi Test Facility 



Second stage for SA-6 flight 
being placed in SACTO stand for 
acceptance testing 



Spider beam mockup for Saturn 
IB 's First, S-IB, Stage 
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GEORGE C UARStua SPACE FUGHT CENTER 



MSFC organization chart 



Intertank for S-IC-T 
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MSFC Headquarters Area — This aerial view photograph in October 1963 shows the MSFC 
office complex. When completed the complex would comprise three multistory buildings. 
Building 4200, the Central Laboratory and Office Building, is at left, and Building 4201, 
the Engineering and Administration Building, under construction at right. A third 
structure, the Project Engineering Building. Building 4202, would be behind Building 4200, 



Experimental firing in sound suppressor development program 
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a. S-II aft interstage 
mockup 



b. S-II forward interstage c. S-II bulkhead fabrication 
mockup building at Seal Beach 



d. S-II structural test 
tower at Seal Beach 



e. Bulkhead fabrication 
area at Seal Beach 



f. Gore forming 
facility at El Toro 



g. S-II skate bulkhead 
welders at Seal Beach 


h. Explosive forming 
die at El Toro 


S-II stage activities 




Michoud mechanic drilling holes in the first S-IC lower thrust ring 
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b. Welding S-IC bulkhead 
Saturn V booster test stage components 
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d. Payload adapter 


e. Hoisting payload 


f. Payload 



g. SA~S at Launch Complex 37B 
Erection of SA-5 at Cape Canaveral 
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S-IVB liquid hydrogen test tank, MSFC 
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JANUARY - MAY 1964 


1964 

As reported January 20, the MSFC Space Orientation Center was drawing almost 100 000 
visitors a yer.r according to records kept by the Space Orientation Center (SOC) curator, 
Paul H. Satterfield. SOC visitors accounted for about half of the annual visitors to MSFC. 

On January 29 NASA launched the fifth Saturn I, SA-5. The liquid hydrogen-fueled 
second stage, flight tested for tlie first time, functioned perfectly. First-stage engines shut 
off as planned, 147 seconds after lift-off. The second stage separated, ignited, burned for 
8 minutes, and with the attached instiument unit and sand-filled nosecone attained orbit 
as an earth satellite. Time from lift-off until orbit was 10.32 minutes. The almost 19-ton 
satellite was the heaviest ever orbited [136] . 

NASA announced in January that construction budgets for Saturn IB and Saturn V 
facilities at Michoud and the nearby Mississippi Test Operations would be $6 534 000 and 
$61 991 000, respectively, for FY 65 [137], 

Mrs. Lyndon B. Johnson made a 1-day visit to MSFC on March 24. Accompanied by 
NASA Administrator James E. Webb and other officials, Mrs. Johnson toured MSFC, 
viewed two static firings, and made three speeches [ 138] . 

On April 24 the first industry-produced Saturn I booster arrived at MSFC from Michoud. 
The Chrysler-built S-I-8 stage went directly to MSFC’s static test stand [139] . 

Building 4201, the second of three buildings in the MSFC Central Laboratory and 
Engineering complex, was completed in April. Approximately 650 Industrial Operations 
personnel began moving into this six-story Engineering and Administration Building 
[140]. 

Early in April MSFC negotiated with Radio Corporation of America (RCA) for 19 
ground computer systems to be used in checkout, static test, and launching of Saturn IB 
and Saturn V vehicles. Cost of these systems and seven ordered during 1963 would total 
more than $47 million. They would be used at Michoud, Mississippi Test Operations, and 
Cape Kennedy Launch Complexes 34, 37, and 39. Also in April NASA completed 
instrument unit arrangements for Saturn IB and Saturn V. IBM became lead contractor 
for work which, together with previous instrument unit assignments to IBM, was 
expected to cost $175 million over a 5-year period. NASA delegated management of this 
work to MSFC [141]. 

The sixth Saturn I flight occurred on May 28. The SA-6 flight was successful, as all 
preceding flights had been. The vehicle’s guidance system, active in this flight for the first 
time, corrected a deviation from the planned trajectory caused by premature shutdown of 
one of the engines. The payload, 37 300 pounds and slightly lighter than that of the 
record SA-5 load, included a boilerplate Apollo spacecraft which reentered the 
atmosphere and disintegrated as expected after 3.3 days and 50 orbits of the earth 
[142]. 
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The cast of the Space !s So Startling show visited MSFC. Shown here in the Space 
Orientation Center where they saw many of the components used in the probes into space. 



Saturn I second stage separation 



Fifth Saturn I Flight 




MAY - AUGUST 1964 


MSFC announced in May tliui il liaii leased office space in Huntsville’s new West Clinton 
Street building for some 280 of its personnel currently housed in the Twickenham Hotel 
building. MSFC’s lease for the Twickenham would expire June 30. MSFC would occupy 
some 35 350 square feet of net usable floor area in the top four floors of the ei.sht 
storied Clinton Street building (1431. 

As a further indication of an expanding MSFC, the MSFC Personnel Office announced in 
mid-June that it had hired 140 new employees in the first 2 weeks of June [144]. 

The total number of contractor and civil service personnel working at the MSFC Michoud 
Operations passed the 10 000 mark early in June of 1964. There was a total of 10 101 
persons working at the Michoud plant for the following organizations: Boeing Company , 
5868; Chrysler Corporation, 1995; Mason-Rust, 818; NASA, 281; Rocketdyne, 17; and 
Telecomputing Company Services, 124 ( 145|. 

Automatic Retailers of America (ARA) assumed operation of MSFC cafeterias on June 
29. The firm succeeded the Southern Cafeteria Company as the MSFC concessionaire 
1146]. 

NASA’s middle-sized Saturn, Saturn IB, progressed during June to beginning of 
manufacture of the first flight booster. By mid-June North American 
Aviation-Rocketdyne had delivered the first four uprated 200 000-pound-thrust, H-1 
engines to Michou for the Saturn IB booster 1147]. 

The first of two test stands for the Saturn V second stage (S-Il) was completed by North 
American Aviation at its Santa Susana Field Laboratory in July. On July 11 Douglas 
delivered its first Saturn V third stage test hardware to Huntsville. Flown from Long 
Beach, California, this S-IVB stage forward skirt would connect the top of that stage to 
the vehicle instrument unit [148]. On July 13 Army’s Corps of Engineers of Mobile, 
Alabama, acting as NASA’s agent for Mississippi Test Operations construction, awarded a 
contract worth more than $17 million for construction of the first test position on the 
giant S-IC dual test stand 1 149] . 

By mid-July Chrysler at Michoud had clustered all tanks for the first Saturn IB booster, 
S-IB-1, and by the end of the month installed all eight uprated H-1 engines [150]. 
Chrysler worked on the second booster (S-lB-2) components and began the third booster. 
Chrysler personnel also began converting the Saturn I dynamic test booster to a Saturn 
IV dynamic test stage. After dynamic tests, this stage would be used to check out 
Kennedy Space Center Saturn IB launch facilities. This modified stage was designated 
S-IB-D/F [151). 

Duiing August the Fairchild Hiller Corporation continued work on meteoroid detection 
satellites to oe orbited by the last three Saturn I vehicles. Each satellite, soon after 
second stage separation and orbit, would extend us wings to a span of 96 feet. During 
the month NASA named the satellites Pegasus after the winged horse; of ancient 
mythology. Problems with their development threatened the schedule of the last three 
Saturn I launches (152, 153]. 
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Saturn I lox tank which would be modified for Saturn IB 
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SEPTEMBER - NOVEMBER 1964 


NASA launched its seventh Saturn I from Cape Xennedy on September 18. The two-stage 
SA-7 rocket placed approximately 37 000 pounds of payload into an orbit similar to the 
intenm orbit for future three-man Apollo lunar missions (145-inile apogee. 112-mile 
perigee). Boilerplate Apollo spacecraft command and service modules, ii lent unit, 
and the spent S-IV stage comprised the satellite. All ma«or test objectives were met: final 
development testing of Saturn 1 propulsion, structural, guidance, and flight control 
systems; development testing of Apo'io spacecraft structure and design; demonstration of 
physical compatibility of launch vi„hicle and spacecraft; and test-jettisonii.g of spacecraft 
launch escape system. Cameras ejected after the flight were abandoned because of 
Hurricane Gladys, but some were later unexpectedly recovered. After this flight Saturn I 
was declared operational, achieving i*" goal three vehicles early (154, 155| . 

Major construction ended on the Saturn V Dynamic Test Facility on September 30 at 
MSFC (1561. 

On Octc*'ci 6 ft'SFC concluded 3'/2 years of Saturn 1 fi'^st stage static testing with a test 
of the final booster. Tlie 156-second test indicated that the S-MO, manufactured by 
Chrysler at Michoud, was satXfactory [157, 158J. 

Mr. and Mrs. Robert B. ifoung departed Huntsville on October 23. Ir an unusual 
approach to MSFC contractor management. Young had bec.n director of Industrial 
Operations at MSFC for the past year. He was vice-president and general manager of 
Aerojet General Corporation’s Sacramento Plant before joining MSFC. While at MSFC he 
directed ‘liat portion of the Center’s work caified out by prime contractors in industiy' 
(1591. 

Astronaut M. Scott Carpenter and MSFC Director Wt-mher von Braun spoke to 
employees at a special awards ceremony in front of Building 4200 on October 28 ( 160( . 

Nasa Administrator James E. Webb visited Huntsville and MSFC on October 29 to discuss 
the role of the Center in future NASA programs ( 161 ) . 

A surprising recovery of films from the seventh Saturn I flight took place in November. 
Almost 2 months after the flight, two barnacle-encrusted capsules, each containing 100 
feet of color motion-picture film in good condition, were found, one on a beach of an 
island in the Bahamas, the other in San Salvador in Central America. Hurricane weather 
had thwarted recovery efforts after the flight [162]. 

NASA provided for construction of Pad B at NASA’s Saturn V Complex 39. Merritt 
Isla- ••, Florida, by awarding in November ar. almost $20 million fir., fixed-price contract 
[16;-.. 55). 
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MSFC Director W^rnher von Bfaim presen tb a safety hard hat to Mrs. Lyndon B. Johnson 
wife of the President, during her visit lo tin Center on March 24, 1964. Dr. von Braun 
we^rs a Texas iia: given him by the President in a visit tc the lBJ Ranch. This picture 
was made in tiu iitiirn V mockup area prior to static f rings of the S-1 engine and the 

Sd stage. 
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Saturn / sceofu^ stage production 




1964 



S-IVB dynamics test stage MSFC static test stand for 

Saturn V booster 



MSFC Headquarters Complex The two laboratory and office buildings completed are 
shown in this Spring ’ 964 photo looking northeast at MSFC. Buildings 4200, left, and 
4201 would be joined by Building 4202 which would occupy the space between the two 
structures in this picture. Work on Building 4202 began in May 1 964. 
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1964 



Major portions of the Saturn V ground test complex are shown in this June 1964 aerial 
view of tlie West Test Area at MSFC. Left center is the S-IC static Test Stand. The F-1 
Engine Stand is at right. The high-pressure water system for the stands is in foreground, 
and the Blockhouse is at center of picture. 



The Engineering aad Administration Building at Michoud Operations was near structural 
completion in this summer 1964 picture. When completed later in the year, the three- 
story building would accommodate about 5000 contractor and government personnel. 
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/o rne datum V second stage, S-II 
Fabrication of Saturn V 



SA~7 rises 



S~IB spider beam 



H-l engine, uprated for 
Saturn IB booster 
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Saturn IB nonflight 
instrument unit 



"t 

S'lB tail section 



Last Saturn f booster 
ground test 








Douglas personnel working on ground support equipment at Huntington Beach 












1964 



Bulkhead for Saturn V second stage 



J-2 engine assembly 

Saturn engine manufacturing by Rockttdyne at Canoga Park 



Guidance and control systems test facility in Building 4487 at MSFC 
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This atrial ricn' of Michaud Operations in Dcauhher 1964 shtnws the entire facility 
includin<^. (he har^e dock and waterway (top right). In (he sprawling building at left 
center Chrysler manufactured Saturn IflB boosters and Boeing produced 

Saturn V h(?osters. 
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JANUARY - MARCH 1965 


1965 

MSFC completed negotiations with Douglas on January 28 for the remaining eight 
S-IVB/IB stages and a set of ground support equipment. Another Saturn IB milestone on 
this date occurred when KSC awarded R.E. Qarson, Inc., a $1 179 00 contract for Phase 
II modification of the Launch Complex 34 service structure to support Saturn IB 
launches [166]. 

MSFC on February 1 completed component assembly of the instrument unit, 
S-IU-200D/500D, for the Saturn IB and Satuin V dynamic tests. NASA began February 
witii several Saturn milestones. On February 19 the space agency amended Chrysler’s 
S-I/S-FB contract (NAS8-4016) to include prelaunch checkout support, an amendment 
that added about $34 642 878 to the contract cost (I67j. Also in the Saium program, 
effective this date, MSFC announced the following major revisions in the S-II stage 
program: cancellation of the dynamic test stage, S-II-D; substitution of the structural test 
stage, S-II-S, as a dynamic stage; transfer of all-systems test stage, S-Il-T. from Santa 
Susana to Mississippi Test Operations; assignment of the facilities checkout stage, S-II-F, 
directly to KSC; and scheduling of an end to the Elec^^ro-Mechanical Mockup test 
program ( 168] 

On February 5 workmen at Seal Beach completed the S-II-S stage, first ground test stage 
in the Saturn S-II stage program ( 169] . 

Douglas completed final assembly of the S-IVB facilities checkout stage, S-IVB-500F, on 
February 12 and turned the stage over to NASA at Seal Beach, California. Workmen then 
loaded it aboard the NASA barge Orion for transportation to the Sacramento Test 
Facilities [170J. 

On February 16 NASA launched from KSC the Saturn I SA-9 vehicle. It performed 
excellently during the flight and placed the Apollo boilerplate spacecraft, BP-15, and the 
first Pegasus satellite into separate orbits. The Pegasus A satellite deployed its “wings” to 
a span of 96 feet and exposed 2300 square feet of instrumented surface to gather 
meteoroid data, sort the information, and transmit it to earth receiving stations. NASA 
launched SA-9 instead of SA-8 on this date because SA-9’s S-1 stage, built in house, had 
progressed through manufacture and testing more rapidly than had S-1-8 1171, 172] . 

On February 28 the first industry-produced Saturn I first stage, S-I-8, arrived at KSC 
from Michoud [173]. 

During February NASA modified the H-1 engine research and development contract to 
include uprating the H-1 from 188 000 pounds thrust (188K) to 200K for Saturn IB 
application. NASA approved modifications to the Rocketdyne H-I engine production 
contract converting it from cost-plus-fixed-fee (CP^F) to cost-plus-incentive-fee (CPIF) 
tl74]. 

NASA on March 31 approved award of the Saturn IB/V instrument unit contract to IBM. 
This contract (NAS8-1400) was the first major incentive contract to be negotiated in the 
Saturn IB program [175]. 


PRECEDING PAGE BLANK NOT FII..MED 
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Pegasus with solar panels 
fully extended 



Assembly of S-IU-200DI500D 
for the Saturn IB and 
Saturn V 



Erection of S-IC-T in 
test stand at MSEC 



SA-9 launch at Kennedy 
Space Ce”.ter 



S'II~I thrust structure 
fabrication at Ttdsa 


-S' '■ 

S-IC-T en route from 
ME lab to test stand 



Saturn IBICentaur Configuration 



Michoud Operations 
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MARCH - AUGUST 1965 


In March NASA delineated specific management roles for the Saturn IB/Centaui System 
to MSFC and Lewis Reseaich Center. MSFC received project management for the Saturn 
IB/Centaur System and Lewis management of the Centaur System [1761. 

By March MSFC program analysts and developers were beginning to use the terms “spent 
stage” and “wet workshop” in reference to the possibility of emptying fuel from a 
Saturn S-IVB stage in space and then using the stage as a laboratory [ 177) . 

On April 1 in Uie IB program NASA authorized Rocketdyne to increase the 200K H-I 
engine to 205K to support Saturn IB application to even larger missions [178). 

The first single-engine S-IC-T firing occurred ai MSFC on April 9. On April 16 Marshall 
personnel successfully test fired all five of tlie S-IC-f stages's F-1 engines. This first 
S-IC-T five-engine test occurred 2 months ahead of schedule and lasted 6.5 seconds 
[179). 

MSFC announced on April 30 that Ashburn and Gray had received a SI 656 867 contract 
to build 7 miles of road for MSFC, including one road to connect Martin and Rideout 
roads. The roads would route traffic around the eastern boundary of MSFC 1 180) . 

On May 10 Douglas delivered the 10th and last Saturn I S-IV stage (S-IV-10) to KSC 
aboard the Pregnant Guppy aircraft. A week later, on May 17. MSFC submitted the 
procuremc t plan for nine additional Satiun V S-IVB stages to the NASA Office of 
Manned Space Flight (OMSF) for approval [ 181 ) . 

Final period of countdown for the SA-8 launch started on the afternoon of May 24 and, 
except for a scheduled 35-minute hold, continued uninterrupted to lift-off which 
occurred the next day. SA-8 the ninth successful Saturn ' fliglu, placed in orbit Pegasus 
B 1182). 

Members of the Alabama legislature, Governor George Wallace, and some 50 newspaper 
editors witnessed for the first time a test firing of the Saturn V launch vehicle booster 
during a 1-day visit to Huntsville on June 8 [ 183) . 

The KSC launch crew successfully performed the countdown demonstration test for 
SA-10 on July 27. Final phase of countdown for the SA-10 launch was under way at 
9:25 p.m. EST on July 29 and continued to lift-off without any technical holds. On July 
30 SA-10, in the final flight test of the Saturn I program, performed excellently. The 
launch vehicle inserted its dual payload of Pegasus C and BP-9 into an orbital trajectory. 
This SA-10 flight concluded NASA’s Saturn I program [184). 

In mid-July several hundred employees began moving into Building 4202, the third 
building to be completed in tlie MSFC headquarters complex. Industrial Operations 
employees were the first workers to make the move [185). 

On August 2 MSFC personnel conducted the first successful ignition test of the MSFC 
S-IVB battleship. It lasted for 2.1 seconds. This first firing of the MSFC S-IVB battleship 
completed activation of the J-2/S-1VB test stand at MSFC [186, 187) , 
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AUGUST - OCTOBER 1965 


The first full-duration run of S-IC-T occurred at MSFC on August 5. The firing lasted 
143.6 seconds [188, 189). 

On August 6 Dr. George E. Mueller, Associate Administrator for Manned Space Flight, 
NASA Headquarters, announced the establishment at Headquarters of an Apollo 
Applications Program Office. Effective with diis announcement, the Apollo Applications 
Program came into being, replacing the old Apollo Exten-sion Systems program [190]. 

In an August 13 memorandum to MSFC employees. Dr. von Braun stated; “With the 
completion of the Saturn I program, with the Saturn IB program well into production, 
and with the Saturn V in final design and into the testing stage, we are entering an 
advanced phase of the space program. While Saturn IB and Saturn V still remain as our 
primary and most important job, we must turn attention to the future role of Marshall in 
the nation’s space program, such as the Saturn IB/Centaur, Apollo Extension Systems, 
and Supporting Research. As a consequence, some skills and capabilities that have been 
invaluable in earlier projects will have less value in the future role of the Marshall Center. 
As 1 announced last week, the Manned Spacecraft Center at Houston is entering a 
build-up for tlie operational phase of the Apollo program, and, as a result, 200 MSFC 
positions are being transferred to tlie Manned Spacecraft Center. This provides an 
opportunity for MSFC employees to join an organization which will undoubtedly have a 
critical need for skills that are less critical to the future activities at MSFC’’ [191], 

Hurricane Betsy entered the Michoud area about 8 p.m. on September 9 and left severe 
roof and building damage at Michoud. It also wr ,hed the NASA barge Promise upon the 
levee, inflicting damage to the barge in the amount of $89 138. Tlie NASA barge 
Palaemon, with the S-IB-3 stage a** cargo, weathered Hurricane Betsy near Baton Rouge, 
Louisiana, without damage during tlie first day of its journey from Michoud to MSFC in 
Huntsville [192]. 

The upper stage testing in the Saturn IB dynamic test program ended at MSFC on 
September 11 [193, 194]. 

On September 29 the S-II-S/D ruptured and disintegrated during a structural loading test 
at Seal Beach. The failure occurred at 144 percent of limit load on the aft skirt. This 
failure necessitated redirection of the S-11 program by substitution of the S-ll-T as a 
dynamic test vehicle following static testing at MTF. Meai while, workmen at Seal Beach 
completed manufacture of the S-lI-T s^age on September 30 [i95]. 

The S-Il-T, first “live” launch vehicle stage at MTF, arrived October 17 for start of stage 
all-systems testing. S&ID personnel at MTF placed S-II-T into Test Stand A-2 on October 
19 [196, 197]. 

On October 28 Rocketdyne delivered to Chrysler at Michoud the first two H-1 engines 
uprated from 200K to 205K. Eiglit of the uprated engines would add about 40 000 
pounds thrust to the S-IB stage and increase tlie total thrust of the stage to 1 640 000 
pounds [ 198] . 
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NOVEMBER 1965 


Tliirty-six MSEC employees walked across a platform in front of Building 4200 on 
November 5 and received a variety of awards including a presidential citation and six 
invention awards. It was part of a local ceremony to observe the seventh anniversary of 
NASA. Highlight of the event was a.i address by Dr. von Braun. Visitors included 
Huntsville Mayor Glenn H. Hearn and Chainnan of the Board of Madison County 
Commissionei's. James R. Record [I99|. 

In November NASA announced that the j-2 engine contract would be amended to add 
48 engines. NASA, in addition, asked Rocketdync to provide 52 additional J-2 engines 
for delivery in 1967 and 1968 1200.201]. 




Positioning S-IV on S-I at KSC 

Saturn /B booster being 
moved into static test stand 



S-IVB-201 en route to 
Courtland, California, 
aboard the Orion 
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Deployment sequence of the Pegasus 


Launch of SA-l from 
pad 37B at KSC 
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Static, firing of S-IB-1 at MSFC 



The big doors of the Mississippi Test Facility lock system open 
in May 1965 signifying completion of the MTF canal system. 



This aerial photograph made in July 1965 shows administrative 
buildings at Mississippi Test Facility. 
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Static test of all five engines of Saturn V booster (S-JC stage) 



S-IVB production sequence 
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Rocketdyne technicians checkout out a J-2 engine 
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Launch Complex 34 
gantry at KSC 
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Pegasus with partial 
deployment of meteoroid 
detection panels 


S-II battleship cluster firng at Santa Susanna 


108 






< 


1965 



The tallest structure at MSFC, the Saturn V Dynamic Test Facility, is shown 
late in 1965 as it awaits interior erection of (he Saturn V dynamic te'-t vehicle. 
The facility is over 400 feet high. 



S-IVB-201 being hoisted on 
the Steel Executive 



Loading S-IJ-T on A KD 
Point Barrow 
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S'll-T arriving at S-II-A2 
stand at MTF 



S-I/SID ruptured during 
structural loading test 
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Altitude simulation test facility at 
Tullahoma, Tennessee 


Installation of S-/I-T in 
MTF test stand A-3 



Aftermath of Hurricane Betsy at Michoud 



Building 420 at MAF, the Stage Test Position Facility, is shown after Hurricane 

Betsy in September 1965. 
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Damage at Michoud by Hurricane Betsy 



Hurricane Betsy leaves Promise on levee 



The MSFC headquarters complex is seen in this low aerial view in the Fall of 1965. 
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1965 



This aerial photograph made in October 1965 shows a wide view of the West Test 
Area at MSFC. Principal structures include the S-IC Test Stand, F-I Engine Test 
Stand, Dynamic Test Stand, Blockhouse, and High-Pressure Water Facility. 



Portions of the Propulsion and Vehicle Engineering (P& VE) Laboratory 
area at MSFC are pictured here in October 1965. At left rear is the principal 
office building. Building 4610. The Load Test Annex is shown in foreground. 
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JANUARY - MARCH 1966 


1966 

On January 4 MSFC announced the awarding of seven new Saturn contracts, %e of them 
to Saturn prime stage contractors, for continuation of studies aimed at improving S-IB 
and Saturn V launch vehicles. North American, Boeing, and Chrysler each received one of 
the contracts; Douglas received two. The remaining two of the seven contracts were for 
continuation of engineering studies relating to a manned reusable transport system: (1) a 
9-month $237 000 contract to Lockheed Aircraft Corporation to study possibilities of 
developing a reusable transport system based on presently approved launch and space 
vehicles and (2) a 6-month $51 000 contract to Martin-Marietta Corporation for 
comparison study of launch modes for reusable launch vehicles. Both contracts would be 
under MSFC’s direction [202] . 

NASA announced on January 7 the award of a $7 837 500 contract to the Radio 
Corporation of America, Aerospace Systems Division, Van Nuys, California, effective 
December 1, 1965, for logistic support of Saturn ground computer checkout systems. 
Under the 2-year contract, managed by MSFC, RCA would provide spa.e parts, logistic 
management, maintenance support, and report services for the Saturn ground computer 
checkout systems. On this same date MSFC announced that the Air Force’s Arnold 
Engineering Development Center (AEDC) near Tullahoma, Tennessee, was being expanded 
for test of a third stage (S-IVB battleship) of NASA’s Saturn V launch vehicle [203, 
204). 

Removal of the S-IC-T from the static test tower on January 20 at MSFC concluded the 
S-IC-T planned test program at Huntsville. MSFC moved the booster to the 
Manufacturing Engineering building for storage and later conversion to the functional 
configuration of S-IC-4 [205]. 

After postponement on three consecutive days because of continuous bad weather, NASA 
on February 26 launched Saturn vehicle SA-201 from KSC Launch Complex 34. The 
vehicle performed throughout the powered and coast phases of fli^t. No major system 
malfunctions occurred in this unmanned suborbital Apollo flight. In lifting the spacecraft, 
SA-201’s first stage had generated 1.6 million pounds of thrust. After burning 2 minutes 
and 26 seconds, propelling the Apollo to 37 miles altitude, the booster’s eight H-1 
engines, fueled with kerosene md lox, shut down and the stage separated from the 
S-IVB. Four seconds later, a 200 000-pound thrust S-IVB (second) stage engine, burning 
liquid hydrogen and liquid oxygen, ignited [206]. 

NASA signed with the Boeing Company a Mar.:h 4 supplemental agreement converting 
the Saturn V first stage (S-IC) contract from a fixed fee to an incentive fee contract. It 
was the first Saturn stage contract to 'oe converted to an incentive type. At the time of 
this conversion the Boeing contract was valued at $850 1 14 303 [207] . 

The Apollo Extension Systems had been proposed as a progiam to utilize Apollo Saturn 
capabilities and hardware to fly future missions and, thereby, to minimize the initial 
development cost of new systems. Subsequently, the name of the project was changed to 
Apollo Applications. NASA’s first “officially released’’ schedule in the Apollo 
Applications Program (AAP) was Schedule ML-4, released by NASA on March 23, 1966. 
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This schedule called for 26 ‘iaturn IB launches and 19 Saturn V launches. Involved in the 
launches would be four Apollo Telescope Mounts (ATM’s). This schedule also included 
five lunar missions and two synchronous orbit missions 12081 . 


NASA announced on March 24 tliat it would negotiate incentive contracts with two 
major aerospace firms for the procurement of five additional Saturn V first stages (S-IC) 
and 33 F-l rocket engines. NASA would negotiate with the Boeing Company for the 
stages and with Rocketdyne for the F-l engines for these stages. The five S-IC stages 
would cost in excess of $165 million. These contracts were in line with NASA’s plan to 
launch 15 Apollo/Saturn V space vehicles by the end of 1970 (2091. 

On April 1 NASA transferred project management of its first hydrogen-fueled engine, the 
RLIO, to Lewis Research Center at Cleveland, Ohio. A cluster of six RLIO engines had 
powered the .Saturn I’s S-IV second stage before the conclusion of MSFC’s Saturn I 
program the previous year 1210) . 

In an April 4 release NASA announced a change in .sequence of the S-IB-202 and tlie 
S-IB-203 launches. Uprated S-IB-202 was rescheduled to follow the AS-203 mi.ssion. The 
purpose of the sequence change was lo provide additional time for checkout of Apollo 
spacecraft to be flown in the AS-202 mission. AS-203 was a launch vehicle development 
mission and would not carry an Apollo spacecraft 1211). 

Nine Astronauts visited MSFC for briefings on the Saturn IB launch vehicle. April 19-21. 
1966. Visiting were Virgil I. Grissom. James A. McDivitt, David R. Scott, Russell 
Schweickart. Edward H. White II, Frmk Borman, Walter M. Schirra, Jr., Roger Chaffee, 
and Walter Cunningham (21 2|. 

MSFC announced on April 21 that NASA had awarded $50 000. 60-day fixed-price 
contracts to Douglas Aircraft Company, McDonnell Aiicraft Corporation, and Grumman 
Aircraft Engineering Corporation to perform definition and preliminary design studies and 
to evaluate a plan to make spent Saturn V S-IVB stage hydr m tanks habitable for 
manned space missions up to 30 days in duration. MSFC woui>^ manage the contracts 
(213). 

On May 6 the first uprated J-2 rocket engine airived at MSFC' from Rocketdyne. In 
uprating the J-2, Rocketdyne had increased the thrust to a new capability of 230 000 
pounds. NASA .schedules c.illed for u.se of the higher thrust J-2 in the second stage of the 
S-IB beginning with vehicle .AS-208 and in the second and third stages of the Saturn V 
beginning with vehicle AS-504 (2141. 

On May 19 MSFC announced the following nomenclature changes; 

Lunar Excursion Module to be called Lunar Module; the Saturn IB to become 
‘the Uprated Saturn I.’ At first the changes will be noted as ‘the Uprated 
Saturn, the Saturn IB’ g-adually dropping reference to the Saturn IB as the new 
name becomes more familiar. This would enable us to continue the string of 
Saturn I successes. Realistically the Uprated Saturn I is what we have anyway; 
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in gencidi public releases we should begin referring to 3atirn stages simply as 
the first, second, or third stages, and, where helpful, to semhtechnical press and 
in press kits follow the technical nomenclature, i.e., ‘the third stage of the 
Saturn V (S-IVB),’ etc; future releases and announcement should make use of 
the new nomenclature [ 2 ! 5 1 . 

The first full-duration firing of the S-II flight stage occurred May 20 at MTF when S-II-T 
test-fired for 354.5 seconds. Lox cutoff sensors initiated cutoff automatically. The firing 
passed all major test objectives with the exception of the propellant utilization system. 
This was the fourth static firing of the S-U-T. The stage developed 1 million pounds of 
thrust from its five hydrogen-oxygen-powered J-2 engines [216]. 

“Rollout” of the SA-500F occurred at KSC May 25. The 500 000-pound facility test 
vehicle, 363 feet long, moved from the Vehicle Assembly Building (VAB) on its 3000-ton 
diesel-powered, steel-link crawler transporter to Pad A to verify launch fiiciFties, train 
launch crews, and develop test checkout procedures (217). 

Twenty astronauts toured MSFC laboratories and test facilities and received briefings on 
Saturn IB and Satuni V launch vehicles on May 25-27. Among those attending was 
Joseph P, Kerwin, a medical doctor slated to fly in the Skylab program as a 
scientist-astronaut [218]. 

On May 27 NASA announced selection of two aerospace companies for negotiation of 
parallel 1-year study contracts covering integration of experiments and experiments 
support equipment for manned Apollo Applications. Each contract was estimated at 1 
million dollars. The two firms selected were the Lockheed Missiles and Space Company 
and the Martin Company [219]. 

Because Hurricane Alma approached Kennedy Space Center on June 8, it was necessary 
to interrupt tlie processing and test activities of SA-500F and move the vehicle hack to 
the VAB. The hurricane threat passed, and 2 days later the vehicle was again back on Pad 
A [220]. 

On June 27 tlie establishment of the Satum/Apollo Applications Program Office at MSFC 
under the direction of Leland F. Belew was officially approved by the NASA 
Administrator [221 ] . 

On July 5 the 12th Satuni vehicle, AS-203, flew from KSC Launch Complex 37B. 
AS-203 preceded AS-202 into space to allow more time for preparation and checkout of 
AS-202. After 1 hour 53 minutes and 17 seconds of countdown holds, AS-203 lifted off 
the pad to begin the second unmanned flight of the uprated Saturn I. The vehicle’s 
second stage (S-IVB), instrument unit, and nosecone, weighing 58 500 pounds, comprised 
the heaviest U. S. satellite ever placed in orbit. Primary mission of this July 5 flight was 
an engineering study of liquid hydrogen fuel behavior during orbit [222, 223] . 

NASA Deputy Administrator Robert C. Seamans, Jr., in a July 26 memorandum stated: 
‘it is a fundamental policy of NASA that projects and programs arc best planned and 
executed when these responsibilities are dearly assigned to a single management group. ! 
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am therefore assigning to tlie Office of Manned Space Flight the full responsibility for 
the conduct of Apollo and Apollo Applications missions” 1224). 

NASA Headquarters unconditionally approved J-2 eng’ne program contract NAS8-19 on 
July 29. Tliis contract established the provision for production support effort through 
December 1968 and for delivery of the 155 J-2 engines requirea for the Apollo program. 
Tlie contract combined what had been two major J-1 contracts 1225). 

A meeting of the NASA Manned Space Flight Management Council held at Lake Logan, 
North Carolina, August (3-15 is considered a pioneering milestone in the Skylab Program. 
At this meeting NASA delineated “Post Apollo Manned Spacecraft Cente. and Marshall 
Space F’ ;ht Center Roles and Missions in Manned Space Flight.” Relative to MSFC and 
MSC roles, NASA officials discussed the broad parameters of a “Space Station Concept.” 
Also outlined were the MSFC/MSC roles relative to the Orbital Workshop and the Apollo 
Telescope Mount. As part of the agreement reached at the Lake Logan meeting, the roles 
aiid missions concept was applied to the Apollo Applications Program - specifically, to 
the Orbita. Workshop and the Apollo Telescope Mount. By previous agreement MSFC 
was responsible for experiment integration on both of these projects. For the Orbital 
Workshop itself it was agreed that the combination of the Apollo Command and Service 
Modules and the Airlock Module were MSC’s responsibility. The Orbital S-IVB stage was 
MSFC’s responsibility. Experiment Modules would be either Center’s responsibility, 
depending upon whether they were installed in tlie S-IVC or attached to the Airlock 
Module [226]. 

A lox line leading to the Saturn V launch pad at KSC ruptured on August 19, spilling 
more tlian 800 000 gallons of lox. The incident occurred during the first-stage tanking 
test when vacuum created inside the tank caused a depression in the tank’s 2.5-inch-thick 
dome (227) . 

On August 1 9 NASA selected the McDonnell Aircraft Corporation for negotiations on a 
fixed-price contract to produce an airlock for an experiment in which astronauts would 
enter the empty hydrogen tank of a' spent Uprated Saturn 1 second stage. Estimated cost 
of the work was 9 million dollars [228). 

Apollo/Satum vehicle AS-202, the th^'d vehicle to fly in the Uprated Saturn I series, rose 
from Launch Complex 34 at Cape Kennedy oii August 25. AS-202 was the 13th Saturn 
vehicle in a row to fly successfully through space. This was the second successful flight 
test of the Apollo spacecraft command and service modules before earth orbital manned 
missions. The flight proved the Apollo command module ablative heat shield by 
subjecting it to extended high heat loads during flight [229). 

NASA announced on August 28 ihat the August 19 rupture of the 900 000 gallon 
stainless steel storage tank for the Saturn V booster’s lox would delay the booster’s first 
flight, scheduled lor the first quarter of 1967, by at least 45 days (230). 

MSFC announced on September 7 that fear baiges carrying 400 000 gallons of vitally 
needed liquid oxygen were enroute to KSC after being dispatched from MTF. The 
shipment, togeilier with 40 000 gallons brought into KSC by truck and rail tank cars. 
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would replenish the liquid oxygen lost on Angus! 1 9 when ;i line ruptured below the lox 
storage tank serving Saturn V’S Launch Complex 39. Schedules called tor propellant 
loading tests to resume September 20 1 2.^1 1 . 

MAE was host to approximately 18 000 visitors at its annual NASA-contractor 
open-house event on November 12 (2321. 

I'cchnicians at MSEC successfully acceptance-fired the S-lC-3 on November 15 for 121.7 
seconds mainstage. This was the last planned tiring of the S-IC stage at MSEf.'. Euture 
firings would be accomplished at the B-2 stand at MTE (2331. 

On November 17 NASA announeed several Apoilo/Saturn manned space flight schedule 
changes because of launch vehicle and spacecraft development problems. The principal 
change called for rescheduling a manned earth orbital mission. Apollo/Saturn 205. which 
was to have followed the first manned Apollo llight. AS-204 1234]. 

On November 18 NASA approved E-l engine contract NAS8-I8734 CPIE. This contract 
provided for 30 E-l engines needed in the Apollo program and eontinued production 
support and GSE through June 1970. These E-l rock-t engines furnished by Rocketdyne 
Division of North American Aviation would complete the lurnber of engines (106) 
required by the 15 scheduled Saturn V vehicles, plus spares. The cost would be about 
$141 million. The delivery of 30 engines would begin in November 1967 and continue 
through October 1 968 ( 235 1 . 

Charles W. Mathews, MSC Gemini Program Manager, was named Director of 
Satum-Apollc Applications in the NASA Headquarters Office of Manned Space Plight, 
effective November .30 (236). 

At MTE on December I North American Aviation conducted a successful 384-second 
captive firing of tlie first llight hydrogen-fueled engines, developing a total 1 million 
pounds of thrust. During tlie »est number 2 and 4 engine SLAM arms did not drop, 
resulting in tire successful gimballing of engines 1 and 3 only. The lest included the 
recording of about 800 measurements of the stage’s performance, including propellant 
tank temperatures, engine temperatures, propellant flow rates, and vibrations (237). 

With Schedule ML-5B. issued by NASA on December 5, the cluster concept entered the 
AAP design, following studies completed a short time earlier. The ML-5B schedule called 
for 22 Saturn IB and 15 Saturn V launches. Included in the launch of the 22 Saturn IB's 
would be two Saturn IB's launched approximately «■ day apart, one Saturn IB manned 
and the other one unmanned. Among the Satuni (lights scheduled in ML-5B would be 
flights utilizing two Saturn V Work.shops and four LM/ATM missions. Lunar missions 
were also included in this schedule (2381. 

On December 17 an estimated 2500 children greeted Santa Claus at the first annual 
Marshall Alitletic Recreation-Social Exchange (MARS) Christmas Party for Children at 
MSEC. Each youngster received a smull gift and enjoyed movies from 10:00 a.m. to 3:00 
p.m. (239J. 
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S-IVB differences, Saturn IB versus Saturn V 
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MSI'C' aniUHiiKwl uji 20 Liic awaru of a S7.2 iniilion comracl modification to 

Chn'slcr C'orporalion to Iviziii procurement of long-lead-time items tor additional UpraieO 
Saturn first stages (S-IB). Under this agreement to be completed by June 30 U" 
Chrysler would procure the materials, components, and engineering support neces>. •> 
maintain its capability to assemble four Uprated Saturn I boosters per year. Chrysle svas 
currently under contract to assemble and test 12 of the 1.6 million-pound first stages at 
Michoud 12401- 
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J-2 production at Rocketdyne 


AS-203 in flight, showing 
shock wave formation 
around nose cone 



S-II facilities at Seal Beach 
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Multiple Docking Adapter - artist 's concept 
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A ituikt Saturn / launch vehicle towering (>i’{7*(/ ^roup of smaller rockets became an 
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and Oualitv and Reliability Assurance Laboratories' buildinyts in the backitround 
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General view oj S-I\'B-50 1 aboard Super Guppy 



Launch Complex KSC 



I'ourlh Uprated Saturn /, S-lB-4, in first stage 
of journey to KSC 
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Artistes concept of integral Space Station 



S-II’I arriving at MTF for acceptance testing 
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IU-501 'Arrives at KSC aboard Super Guppy 



Wet Workshop cluster with ATM, CSM, and Lunar Mapping 
and Survey System Module docked 
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Tlie first flight version of a rocket stage to undergo captive firings at MTF, the S-lI-1 
stage, left Bay 3; Louis, Mississippi, on January 16 enroute to KSC where it would 
become a part of the first Apollo/Satum V flight vehicle, scheduled for launch during the 
second quarter of 1 967 1 24 1 J . 

A Saturn V third stage, S-IVB-503, exploded shortly before it was scheduled to be 
ignited in a January 20 test at tlie Sacramento Test Facility. The explosion completely 
destroyed the 'Hge at Test Stand Beta III. Post-accident investigation revealed that one 
of the eight oT.bienf temperature helium storage spheres located on the engine thrust 
structure ex{ loaed because pf weld weakness resulting from use of t le wrong weld 
material 1242] . 

Following the loss of the S-IVB-503 stage during testing on January 20, NASA officials 
amended identification numbers of subsequent S-IVB stages to fill the void. The 
S-IVB-504 became tlie S-IVB-503N, S-IVB-505 became S-1VB-504N, and S-lVB-506 
became S-IVB-505N. A replacement stage using an old S-IVB-507 tankage became 
S-lVB-506, and S-IVB-507 and subsequent stages retained the old identification [243, 
244). (The N at the end of the stage identification stood for the word “New,” a 
designation started after an earlier stage veision exploded, necessitating the use of a 
substitute stage.) 

At KSC a flash fire swept through the Apollo I ‘pacecraft mated to the SA-204 launch 
vehicle on LC-34. Three astronauts withi:; the capsule, Virgil I. Grissom, Edward H. 
White, and Roger B. Chaffee, perished from smoke inhalation. It was the worst tragedy in 
the history of the U. S. space program ( 245 j . 

Dr. Wemhcr von Braun and five other MSFC officials attended memorial services on 
Sunday and Monday, January 29 and 30, 1967, in Texas for the three Apollo astronauts 
killed the previous Friday in a flash fire that had swept their spacecraft. Memorial 
services for Roger Chaffee were held at the Webster Presbyterian Church on Sunday and 
for Edward White and Virgil Grissom on Monday at the Seabrook Methodist Church, all 
in Texas. Some months earlier one of the three astronauts, Virgil Grissom, had said, “If 
we die, we want people to accept it. The conquest of space is worth the risk of it” 
!246]. 

In the first statement concerning Apollo flight missions since the AS-204 accident, NASA 
Associate Administrator for Manned Space Flight, Dr. George E. Mueller, announced on 
February 3 that NASA would proceed with launching of three unmanned Apollo flights 
scheduled for 1967: AS-206, AS-501, and AS-502. NASA meanwhile was postponing 
indefinitely manned Apollo missions pending the outcome of the Apollo 204 Review 
Board’s investigation (247). 

Also on February 3 NASA signed an incentive contract modification with the Boeing 
Company for five additional Saturn V first stages. As a result of this modification, Boeing 
was now under contract to fabricate and assemble 15 of the 7.5 million-pound-thrust 
boosters, thereby completing the S-IC stage requirements for the scheduled launching of 
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15 Saturn V space vehicles in the Apollo manned lunar landing program. The SI 20 
million supplemental agreement awarded by MSFC extended the Boeing contract througli 
June 1970. This modification increased the total estimated value of the Boeing contract 
to $977 million (248). 

On February 25 workmen at MTF completed construction of the S-Il A-1 Test Stand, 
and the Corps of Engineers accepted beneficial occupancy with exceptions [249] . 

On March 2 NASA announced tli.it MSFC would design and build in house a multiple 
docking ad.pter (MDA) for use in an AA payload cluster scheduled for launch in 
1968-1969. Preliminary designs called for a 10-foot-diameter. 15-foot-long cylinder 
surrounded by five 36-inch-diameter tunnels with docking collars and sealing hatches for 
orbital docking {250). 

On March 20 NASA scheduled use of the AS-204 booster to launch the first Apollo LM 
on an unmanned fliglit in the summer of 1967. It was the last booster equipped with full 
R&D instrumentation. Original plans had been to use the AS-206 ' oster. Purpose of the 
first LM mission would be to obtain data on ascent and des.^.it propulsion! \ stems, 
including a restart; verify LM structure; and evaluate staging (251. 252] . 

NASA decided on March 24 to add two solar array panels fa lt.^ Apollo Applications 
Program Orbital Workshop. They would be 180 degrees apart and run the length of the 
OWS. Th'. duiiiiion was deemed necessary because of the increased electrical power 
requirements resulting from habitation of the Workshop. Until this change in 
requirements, the CSM had been considered tlie primary power source for the cluster 
except for the Apollo Telescope Mount which would still have its own solar arrays and 
power system (253). 

On April 19 a J-2 engine set a record witli tlie completion of 103 tests lasting a total of 
10 094 seconds. This length of testing was longer than for any other ,.rge rocket engine 
produced by the Rocketdyne Division of North American Aviation, Inc. This 
record-breaking series of tests was conducted on research and development engine J022-1 
on test stand Delta 2A at the .Santa Susana Field Laboratory between December 9, 1966, 
and April 19, 1967, with no major hardware changes. The total run duration was more 
than five times the designated qualification test time, and the number of tests was more 
than three times the number required for qualification. At the time of this test 
completion Rocketdyne had delivered 109 J-2 production model engines to MSFC, the 
Center responsible for technical direction of the engine development [254]. 

Of concern to many MSFC employees was the death of Maj. Gen. Holger N. Toftoy, 64. 
who died April 19 at Walter Reed Army Medical Center, Washington, D. C., after a long 
illness [255] 

Thirteen astronauts attended a Saturn V launch vehicle systems and performance briefing 
at MSFC on April 27 and 28, 1967. Among the astronauts attending was Neil Armstrong, 
destined to become the first man on the moon (256]. 
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L^gu^uS Aircruft Corpora tioPi mcrpcti witii McDonnc!! Aircmlt C'crporatioii 
became known as McDonnell Douglas Corporation [257, 258) . 
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April 28 and 


Twelve astronauts visited MSEC from May 2 through May 5 and evaluated modifications 
proposed for converting the S-IVB liquid hydrogen tank into a space station. The 
astronauts practiced some of the tasks they would perform while orbiting in 10 900 cubic 
feet of living and working space. Workmen disassembled the mockup. about 60 feet long 
and 22 feet in diameter, and the astronauts, dressed in space suits, practiced putting it 
back together in much the same manner as if they had to do it in space. Such a 
converted S-IVB stage would provide space in which the astronauts could live and work 
for an initial 28 days in space. Then tlie astronauts would “store” the workshop in space 
for reuse later for longer periods. Douglas Aircraft assembled the mockup at its 
Huntington Beach, California, facility and airlifted it to MSEC aboard the Super Guppy 
aircraft [259). 

Inclement weather failed to mar the enthusiastic reception given Vice-President Hubert H. 
Humphrey during a visit to MSEC on Monday, May 22, 1967. After his talk in front of a 
shivering audience outside Building 4200, the Vice-President spent several minutes shaking 
hands with people before he toured MSEC via a motorcade. The Vice-President and his 
party later watched a static firing of an Uprated Saturn 1 first stage from the East 
Observation Bunker. The full-duration test lasted 145.6 seconds [260] . 


NASA announced on May 24 that the second stage of the first Saturn V launch vehicle 
would be dismanthd at KSC to check for any hairline cracks. NASA made this decision 
after finding similar cracks in an identical stage of the vehicle at the North American 
Aviation, Seal Beach, California, plant. The space agency did not expect additional checks 
to delay the first Saturn V flight - an unmanned mission scheduled for mid-August — by 
“more than a week or so” [261 ] . 

On May 24 NASA realigned its Apollo AAP launch schedules as a result of the accident 
in early 1967. This new AAP schedule ML-6 called for 25 Saturn IB and 14 Saturn V 
launches. Major hardware involved in these launches would be two Workshops flown on 
Saturn IB vehicles, two Saturn V Workshops, and three ATM s. Also planned were nine 
lunar missions and one Mars mission called Voyager. According to this new schedule the 
first launch of a Workshop would be in January 1969 [262). 

During May the highlight of the Orbital Workshop design progress was the intensive 3-day 
S-IVB Orbital Workshop design review held at MSEC early in May with more than 200 
engineering and management representatives participating. Organizations represented at 
the preliminary design review included NASA Headquarters, Manned Spacecraft Center, 
Kennedy Space Center, MSEC, and Douglas Aircraft Company, manufacturer of the 
S-IVB stage. The review featured an S-IVB mockup built by Douglas and shipped to 
MSEC. Made of nonflight S-IVB hardware, the mockup was outfitted according to the 
preliminary design of the manned Orbital Workshop [263). 

NASA changed the charter on June 8 to reflect the change of the name of the Michoud 
Operations to Michoud Assembly Eacility [264). 
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Saturn YjS-lC-T stage test program 



Saturn V first stage (S-IC) 



Saturn V second stage (S-II), 
North American Rockwell, 
prime con traitor 



S-lC-8, S-IC-4. and S-IC-6 in 
manufacturing building, Michoud 




S-IC test stand at MTF 
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The Center announced on June !4 that the number of successful F-1 engine lesb had 
reached the 4000 mark. Tliis 4000tli test occurred when an F-1 engine at Edwards Field 
Laboratory, California, ran 165 seconds at 1 542 000 pounds of thrust. The total of 4000 
firings included 2035 engine firings and 1965 thrust chamber injection assembly firings. 
Rocketdyne Division of North American Aviation, Inc., developed the engine. Engine 
number 103-1 made the 4000th run, almost 7 years after the iTSt F-1 firing at Edwards 
(2651. 


The first flight model of thesApollo LM arrived at KSC on June 23 aboard the Pregnant 
Guppy aircraft. This was the payload for SA-204, then on the pad at LC-37. The lunar 
module would be in KSC’s industrial area for about 45 days befoie installation atop the 
launch vehicle (266] . 

Officials at NASA’s rocket engine test site at Edwards Air Force Base, California, held 
brief ceremonies on June 28 marking the delivery of the millionth ton of cryogenic 
rocket propellants and pressurants. NASA had used tlie liquid oxygen and liquid nitrogen 
to test F-1 rocket engines during the past 6 years. (The first engine test had been in 
1961.) Peak testing was in 1965 when as many as 35 300 tons were delivered in a single 
month (267] . 

MSFC announced on June 30 the award by NASA of a $14 811540 
fixed-price-incentive-fee contract to North American Aviation for 60 additional H-1 
rocket engines for use on first stages of Uprated Saturn 1 vehicles. Tliis order increased 
tlie total number of engines purchased to 322. Delivery would continue througli 
September 1968 (268]. 

During June special tests to determine the best way to recover and reuse the Saturn V 
first stage (S-IC) were conducted at MSFC. In these tests 1/10 scale models of the S-IC 
were dropped from altitudes of as much as 156 feet into a 20-foot-deep water tank to 
simulate descent of the stage through the earth’s atmosphere and into the ocean. Purpose 
of the tests was to study a “soft splash’’ concept designed to bring back the S-IC with 
minimal damage. MSFC engineers said a '• orkable recovery method would save millions 
of dollars in future years ]269]. 

Records at the end of June indicated that during the first 6 months of 1967 Rocketdyne 
conducted 1838 R&D A-1 engine tests for a total firing time of 149 483 seconds. The 
tests were performed at Edwards Field Laboratory and at MSFC’s West Area F-1 Test 
Stand. Rocketdyne delivered 1 1 F-1 production engines to Boeing during the same 
6-month period: one for tlie S-IC-7 stage, five for Uie S-IC-8 stage, three for the S-lC-9 
stage, and two as S-IC fliglit stage spares (270] . 

Records at the end of June also indicated that during the January to June 1967 period 
Rocketdyne conducted 103 J-2 engine R&D tests at Santa Susana Field Laboratory 
(SSFL) for a total firing time of 18 904.5 seconds; conducted 66 J-2 engine production 
tests for a total duration of 10 443 seconds; and continued J-2 engine environmental 
testing at AEDC, including S-lVB-501 verification tests proving restart capability and 
S-II-501 verification tests. In this same period NASA accepted 19 J-2 production engines, 
allocated 17 of these as Government-furnished equipment to NAA for S-11 fliglit stages 
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aiul one as an S-ll spare, and provided the other engine to DA(’ as an S-IVH flight stage 
engine i 27 I | . 

MSFC awaided McDonnell Douglas a S49(> 024 contract on July 1 to study advanced 
versions of the Saturn S-IVB Orbital Workshop. Under terms of this contract, the 
contractor would explore concepts for a follow-on Workshop for the Uprated Saturn 1 
program and several more sophisticated versions of the Saturn V, with initial emphasis on 
uses of the stage in the Apollo Applications program |272]. 

MSFC announced on July 26 that NASA had awarded a S2.275 million contract to the 
Boeing Company for procurement of long-lead-time materials for two additional Saturn V 
night boosters. The cost-plus-fixed-fee contract was the first Saturn V procurement in 
support of NASA's Apollo Applications program. Boeing, prime contractor for the 7.5 
million-pound-thrust first stage (S-l(') of the Saturn V launch vehicle, was manufacturing 
12 stages a^ MAF for the Apollo manned lunar exploral.on program, Boeing would begin 
acquiring such items as propellant ducts, liquid oxygen tunnels, and fuel tank 
components for the 16tli and 17th stages. The contract would expire on January 1, 1968 
12731. 

On July 26 NASA selected Martin Marietta Corporation to negotiate a 27-month, 
!525-million, cost-plus-incentive-award fee contract for payload integration of equipment 
on Apollo Applications spacecraft. Tasks would be performed at NASA’s three manned 
spaceflight centers: (1) MSFC work would involve the Orbital Workshop and Apollo 
Telescope Mount (ATM), (2) MSC work, the meteorological and earth resources payloads, 
and (3) KSC work, the test integration planning and support for launch operations 
1274]. 

MSFC and KSC on July 31 signed a formal Memorandum of Agreement concerning ‘‘KSC 
Use of Selected MSFC Personnel.” The agreement laid the ground rules for use of MSFC 
peronnel by KSC to (11 support the AS-501 launch scheduled for September 1967, and 
(2) to support projects of mutual interest and importance to both Centers which would 
require additional specialized personnel for temporary periods of time |275|. 

MSFC announced on August 3 the successful completion of a dynamic test program of 
the Apollo/Saturn V, in effect giving “the green light” for tiie launch of the first 
Apollo/Saturn V later in the year as far as dynamics and structures were concerned. 
Boeing conducted the test program at MSFC under the direction of MSFC engineering 
personnel, the latter providing test criteria and monitoring of effort. Initial dynamic tests 
had started with tlie first stage of the Saturn V. Subsequent tests included the second 
and third stage, instrument unit, and tlie Apollo spacecraft. MSFC made several minor 
modifications to the space vehicle as a result of tlv' dynamic program. Tliese tests 
included determination of the bending and vibration characteristics of the complete 
vehicle. Tests were carried out in a 400-foot-high tower in the Center's Test Laboratory 
1276, 277]. 

“Rollout” of AS-501 occurred August 26 at Kennedy Space Center. Kepre,sentatives from 
MSFC and other NASA organizations, and newsmen, were present when a iiuge door of 
the Vehicle Assembly Building was raised to allow passage of this first flight vehicle. The 
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rocket and its portable launch platform and tower, weighing 12.2 million pounds, crept 
to the launch mound 3.5 miles away at a top speed of less than 0.5 mile an hour. 
Workmen secured AS-501 over the flame trench within approximately 4 hours after it 
hud reached the launch site. Then on August 28 workmen at KSC placed the 
9-million-pound mobile service structure around the 363-foot-tall vehicle, providing work 
platforms and other access during the 7 weeks prior to launch date 1278] . 

On September 1 MSFC returned a McDonnell Douglas-built S-IVB Orbital Workshop 
mockup to the contractor’s Space Systems Center in Huntington Beach, California, for 
incorporation of a number of design changes. Following modification the mockup would 
represent the S-IVB stage as a manned space laboratory designed for use in the Apollo 
Applications Progmn [279]. 

On September 18 the NASA procurement officer executed a contract modification 
(supplemental agreement 813) for five additional S-II flight stages (S-lI-11 through 
S-ll-15) to become effective on October 3. Authorization and funding to procure 
long-lead-time hardware for tliese stages had been given previously, during the first 
quarter of 1967. This was a $159 716 477 contract modification for the fabrication of 
the five Saturn V second stages. Purchase of these five stages completed the S-ll 
requirements for the 15 Saturn V launch vehicles approved for development in the 
Apollo program. Schedules called for the first of the stages to be delivered to NASA in 
February 1969. The total value of the S-II stage contract with North American was 
approximately $1.2 billion [280, 281]. 

Tlie S-Il-3 stage fired for approximately 65 seconds during its first acceptance test, 
September 19 [282] . 

Tlie major S-Il stage contractor. North American Aviation, Inc., merged with 
Rockwell-Standard Corporation on September 22 to form the North American Rockwell 
(NAR) Corporation [283]. 

A branch of the Huntsville Post Office opened at MSFC on September 25. 1967 [284]. 

N \SA Administrator James E. Webb announced on October 2 that Deputy Admi dstrator 
Dr. Robert C. Seamans was resigning to return to private life on January 1. 1968 [285]. 

On October 3 NASA published its Apollo Applications Program schedule ML-7, a 
schedule that reflected current budgetary restraints. This schedule retlected the reduced 
Apollo Applications Program lunar activity to four missions and Saturn V Workshop 
activity calling for only 17 Saturn IB and seven Saturn V launches. During this program 
of 24 Saturn launches, there would be two Workshops launched on Saturn IB vehicles, 
one Saturn V Workshop, and three ATM’s. Launch of the first Workshop was scheduled 
for March 1970 [286], 

In support of the Saturn V program NASA decided on October 4 to purchase nine 
additional S-IVB stages from the McDonnell Douglas Corporation for $146.5 million, 
fulfilling requirements for currently approved 15 Saturn V and 12 Uprated Saturn I 
launch vehicles. Delivery would begin in April 1968 and end in May 1970. The purchase 
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brought the total S-IVB contract value for both vehicles to $957 187 093 and the total 
number of stages purchased t(^ 27 [287- . 

Also on October 4 NASA revealed that MSFC had used AEDC facilities to investigate 
preparation of a spent rocket statre for human occupancy in space. The investigation 
involved dumping 840 gallons of super-cold liquid nitrogen (LN) through a “dead'" or 
inactive J-2 rocket engine. Conducted at a simulated 100 000-foot altitude, this dumping 
experiment would pave the way for astronauts to move insidt an orbiting stage and use 
tanks as living quarters for a space station [288]. 

A NASA spokesman announced on October 10 th:;t the planned launch of the Saturn 
V-Apollo 4 vehicle AS-501, scheduled tor October 17, would be postponed until early 
November. Troubles with ground support equipment had stalled the countdown rehearsal. 
Once rehearsal was finished, engineers would evaluate lesults and sot the date for the 
unmanned launch [289]. 

The countdown rehearsal for Apollo 4 (AS 501) ended on October 14. final flight 
preparations were to be completed for scheduled launen in about 3 weeks [290] . 

In an October 23, 1967, letter to all MSFC employees. Dr. Wernher von Braun stated 
that there was a possibility of a reduction in personnel if NASA’s FY 1968 budget was 
cut as proposed by Congress [291 ] . 

Maj. Gen. Samuel C. Phillips, Apollo Program Director, announced on October 26 that 
the first flight test of Saturn V, designated Apollo 4, would be scheduled no earlier chan 
November 7. ‘This is a target date,” he said. “We are in a very complex learning process 
and we are going to take all !lie time we need on this first launch.” Key objective of the 
flight planned for November 7 would be evaluation of the Apollo command module heal 
shield under conditions encountered on return from the moon mission. The Apollo 4 
flight plan would call for Saturn V to place the spacecraft and launch vehicle third stage 
(S-IVB) into a 1 17-mile circular orbit. After completing two orbits, the third stage would 
be reignited to place spacecraft into orbit with an apogee of 10 800 miles. After 
separation from the third stage, the service module propulsion system would be fired to 
raise the spacecraft apogee to 1 1 400 miles [292] . 

NASA Aisso^'iate Administrator for Manned Space Flight, Dr. George Mueller, announced 
on November 4 a revised Apollo mission schedule tiiat called for six flights in 1968 and 
five in 1969 using the ‘'200-se:ies” (Uprated Saturn 1) and file “500-series” (SatUMi V) 
launch vehicles to test and qualify Command, Service, and Lunar Modules (C&SM and 
LM). The schedule for 1968 would include: Apollo/Saturn 204 (AS-204), first unmam jd 
test of LM in earth orbit; AS-502, second unmanned flight test of Saturn V and Apollo 
C&SM; AS-503, third unmanned test of Saturn V and C&SM; AS-206, second unmanned 
night test of LM in earth orbit; AS-205, first manned Apollo tlight, a 10-day mission to 
qualify C&SM for further manned operations; and AS-504, first manned Apollo flight on 
Saturn V to provide experience vyith ^^^th C&SM and LM, including crew transfer fiom 
C&SM to LM and rendezvous and i ocking. The sJiedule for I?b9 would include five 
manned flights (AS-505 through AS-509) with the first four programmed as lunar mission 
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dcvdopmenl llights or lunar mission siiiuilanons - AS-509 being Unit Oight in which the 
lunar landing would he made 1293, 294). 

NASA reached a critical point in the Apollo Program with the Apollo 4 fliglit (AS-501) 
on November 9, an “all-up’’ launch Irom LC-39 at KSC. The llight. termed “perfect” 
based on evaluation of tlight data, demonstrated lliat the snacecraft, heal shield, and 
lunar rocket met program r'lniireinents. S-IC stage lox depletion sensors signaled S-IC 
oiPboard engine cutoff at 150.8 seconds after launch. The second burn, lasting 300 
seconds, injected the spacecraft into an orbit with an apogee of 9301 nautical miles. 
Spacecraft reentry occurred at 400 000 feet, at a fliglit path angle of -7.077 degrees with 
an internal velocity of 36 537 feet per second. The CM landed upright within 9 nautical 
miles of the planned landing point in the Pacific Ocean. 8 hours 37 minutes 8 seconds 
after launch. The CM was recovered b> divers from the carrier USS Betwington 2 hours 
14 minutes after splashdown. Post-launch examination rexealed thai the aft heat shield 
was heavily charred but that crew-compartment-heat-shicld charring was less tlian 
expected. The spacecraft windows were undamaged, but moisture existed between the 
micronieteoroid and heat shield panels of the rendezvous window, and the spacecraft 
contained approximately 2 quarts of sea water taken in through the relief valve. Apollo 
4's fliglit was the first of (wo or three missions designed lo qualify Saturn V for manned 
flight, and the first lest of the structural integrity and compatibility of launch vehicle and 
spacecraft. Heat sliield design, S-IVB restart, structural/ thermal integrity, compatibility of 
laimcli vehicle and spacecraft, and ground support iiad been proven (295-299). 

The blastoff of Saturn V at KSC produced one of tlu loudest noises in histor>, natural 
or man-made, according to a November 9 announcement by Columbia University’s 
Lamont Geological Obsenatory, located in Palisades, New York. Observatory physicist 
Dr. William Donn Libeled U.S. and U.S.S.R. nuclear explosions as the only louder 
manmade sounds, and the !883 fall of ■ le Great Siberian Meteorite as the only louder 
natural sound on record (300j. 

Dr. von Braun announced by letter to ail MSFC personnel on November 9, 1967, an 
expected cut of 700 peoole in tlie Center’s authorized employment strength. He advised 
that the cut might become necessary because of a reduction in NASA's FY-I968 budget 
tc be announced by the Senate Appropriations Commitee. Figured on the basis of 7183 
permanent Civil Service personnel at MSFC at the str.rt of l967, this would be a cut of 
approximately 10 percent (301). 

By letter and speech on November 15, 1967, Dr. von Braun gave his personal 
congratulations to MSFC Civil Service and contractor employees for their work in making 
the first Saturn V, Satuni/Apolio ^01, successful in its mission. Tlie MSFC Director 
stated, ”... the success of 501 gives us renewed hope for meeting the original goal of 
landing men on the moon in 1969” (302!. 

On November 20 NASA named crews for the first two manned Saturn V/Apollo flights. 
As prime crew for AS-504 (fiird mission), scheduled for 1968, it names James A, 
McDivitt, commander; David R. Scott, CM pilot; and Russell L. Schweickart, LM pilot. 
Backup crew would be Charles Conrad, Jr., commander, Richard F. Gordon, CM pilot; 
and Alan L. Bean, LM pilot. Prime crew for AS-505 (second mission), scheduled for 
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Michoud, aerial view of engineering building and manufacturing area 



Testing of S II battleship test stage 
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1969, would be Frank Borman, commander: Michael Collins. CM pilot; and William A. 
Anders. LM pilot. Backup crew would be Neil A. Armstrong, commander; James A. 
Lovell. CM pilot; and Edwin E. Aldrin, LM pilot. A three-astronaut support team was 
named for each flight crew: for AS-504 - Edgar D. Mitchell, Fred W. Haise. Jr., and 
Alfred M. Worden; and for AS-505 - Thomas F. Mattingly II, Gerald P. Carr, and John 
S. Bull [303]. 

Tlie S-Il-4 stage, more powerful and somewhat lighter than previous S-Il fliglU stages, 
arrived at MTF on November 26 from the NAR Corporation, Seal Beach, California. Each 
J-2 engine of this stage had been uprated to produce 5000 more pounds of thrust than 
had been developed by previous J-2 engines. The iightei weight resulted from the use of 
thinner propellant tank walls and lighter weight structures [304, 305] . 

In a November 29. 1967, speech to all MSFC employees. Dr. von Braun told of the 
official administrative decisions necessary beer use of a reduction in NASA’s FY 1968 
budget and also because of the changing nature of MSFC as development of Saturn 
launch vehicles neared completion. He stated that NASA had directed MSFC to; (1) 
reduce personnel by 700, to be effective January 13, 1968; (2) reduce travel by 10 
percent; and (3) reduce all other administrative costs by 15 percent. Personnel reduction 
would include 345 wage board and technicians. 120 clerical. 145 business and 
professional, and 50 engineering positions. Dr. von Braun also staled that the reduction in 
civil service personnel would be accompanied by a proportionate reduction in support 
contractor personnel, effective also by January 13. 1968 [306]. 

Special personnel notices were delivered to approximately 1200 MSFC employees on 
December 6, 1967, informing them of reduction-in-force and reassignment actions made 
necessary by the personnel cut announced the previous week by Dr. von Braun. MSFC 
was reducing ita personnel by 700, 630 employees being laid off, with attrition and ot'.ier 
personnel actions accounting for the remainder [307). 

Approximately 100 representatives of Government and industry attended an Orbital 
Workshop design meeting at MSFC December 11-14 to discuss structures, mechanical 
systems, propulsion, instrumentation, communications, crew station, and electrical 
systems. At tliis meeting members formulated plans for a 5-day Orbital Workshop 
mockup review to be held in laie January 1968 witli a McDonnell Douglas Corporation 
mockup containing the most recent design concepts on display [308]. 

President Lyndon B. Johnson, accompanied by NASA administrator and Mrs. James E. 
Webb, otlier officials from NASA Headquarters, MSFC officials, and Louisiana’s Governor 
John J. McKeithen, toured the Michoud Assembly Facility December P. While at 
MAF the President spoke to some 2600 spectators, stating; “We Americans are the first 
to really enter and the first to understand the Twentieth Century. We will never evacuate 
the frontiers of space to any other Nation. We will be - we must be - the pioneers who 
lead the way to the stars’’ [309]. 

NASA Administrator James E. Webb and other officials of NASA stopped briefly at 
MSFC on their return to Wisliington, D.C., from Michoud. During his stopover Webb 
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toured the AAF mock area and was briefed by Dr. von Braun and other MSFC executives 
[3101. 


On December 29 MSFC announced start of nc^otiati^fns with CCSD for an extension to 
the S-IB stage contract to cover four additional S-IB flight stages and related services at 
an estimated cost of S2.5 million. This would bring to 16 the total number of S-IB flight 
stages to be developed by CCSD for MSFC [311]. 


NASA announced on December 31 tliat, in the final 6 months of 1967, Rocketdyne 
conducted 100 J-2 engine R&D tests accumulating 14 675 seconds firing time at SSFL 
and also conducted 35 production engine tests having a total firing duration of 4449 
seconds [3121. During this same time Rocketdyne conducted 122 R&D F-1 engine tests 
at Edwards Field Laboratory (EFL) for an accumulated firing time of 13 254 seconds 
and at MSFC’s West Area Test Stand eight tests that totaled 340 seconds of firing time. 
Rocketdyne meanwhile conducted 36 production engine tests at EFL totaling 2983 
seconds firing time and delivered 1 1 production engines to NASA [313] , 
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Seal Beach complex 



Astronauts assembled at MSFC with Dr. von Braun 



S-IU-503 leaving IBM facility, Huntsville 



Overall view of high bay 
east, IBM Huntsville, S-IU-210 
in fabrication, S-IU-504 
in assembly, S-IU-503 in 
storage, and S-IU-209 
in systems test 
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S-IVB-2I I in storage, S'IVB-507 being painted, background; 
S-IVB-510 aft skirt, S-IVB-510 forward dome, and S'lVB-506 
aft interstage, leftfright foreground ~ Huntington Beach 
assembly building 
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1968 

On January 5 NASA exercised the second of three l*year renewal options with the Range 
Systems Division of Ling-Temco-Vought (LTV) to provide computer ‘ervices for the 
major contractors operating at the NASA-Michoud Assembly Facility in New Orleans. 
The new $2 704 349 extension of LTV’s basic cost-plus-award-fee contract was awarded 
hy MSFC fcr Michoud. The contract, to continue in force until January 8, 1969, would 
increase the total value of LTV's contract to $7 64! 584. NASA had originally selected 
the Dallas-based firm in December 1965 to provide computer services at the Michoud 
installation in New Orleans and at its Computer Operations Office in nearby SlidelL 
Louisiana [314] . 

On January 9 NASA budgetary restraints required an additional cut m AAP launciibs. 
The reduced program called for 12 Saturn IB and 3 Saturn V launches, including one 
Workshop launched on a Saturn IB vehicle; one Saturn V Workshop; and one ATM. Two 
lunar missions were planned. Launch of the first Workshop would be in April 1970 
13151. 

An indication of NASA’s varied activities in the Saturn Program is in the Saturn V 
Weekly Report for January 10 as follows: AS-502 Flight Vehicle (final package) was 
scheduled for delivery to KSC January 26, 1968; also for the AS-502 flight the final 
LVDC (flight program tapes) and SLCC (ground tapes) were scheduled for delivery to 
KSC by February 5, 1968. Status of the AS-503 Flight Vehicle was as follows: all three 
stages were in the VAB-KSC undergoing inspection and checkout; as for the S-lU-503 for 
AS-503, adverse weather conditions and mechanical problems with the Super Guppy had 
delayed the delivery of the lU on-dock KSC from December 29, 1967, to January 4, 
1968. Status of the AS 504 Flight Vehicle was: S-lC-4 Stage was in test cell at 
Boeing-Michoud undergoing modification; tlie stage was scheduled op-dock at KSC April 
15, 1968; S-II-4 Stage for AS-504 was at test stand at MTF undergoing modification 
work prior to lox/LH- tanking test with captive firing scheduled for January 26, 1968, 
and then the stage was scheduled on-dock KSC March 31, 1968; the S-IVB-504 stage for 
AS-504 was in the VCL-SACTO and the stage was scheduled for transfer onto Beta 1 Test 
Stand for deferred post-firing checkout after completion of Korotherm rework, after 
which the stage was scheduled on-dock KSC March 31, 1968; the S IU-504 Unit for 
AS-504 was in storage at IBM-Huntsville, scheduled on-dock KSC April 15, 1968. Status 
of AS-505 Flight Vehicle was: S-lC-5 Stage was in storage at Boeing-Michoud, scheduled 
on-dock KSC June 29, 1968; 3-11-5 Stage for AS-505 was undergoing shakedown 
inspection preparation at NAA/SD-Seal Beach, prior to on-docking MTF February 9, 
1968, and then on-docking KSC June 29, 1968; S-IVB-505 Stage for AS-505 was in 
storage at VCL-SACTO, scheduled for on-dock KSC June 29, 1968; and S-IU-505 Unit 
for AS-505 was in component assembly at IBM-Huntsville, scheduled on-dock KSC June 
29, 1968. 

NASA announced on January 1 1 that it would negotiate with CCSD, New Orleans, for 
assembly and delivery of four additional S-IB *^tages at a rate of two per yea*. Earlier 
NASA had contracted with Chrysler for production ,.f long-lead-time materials, parts, andi 
components for these stages. Work related to this effort would be performed at New 
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Orleans under tlie direction of MSFC. Chrysler presently was under contract with NASA 
tu I'uiuisii 12 Saturn IB tiight stages 1316, 317). 

On Januar>' 1 1 NASA began negotiation with McDonnell Douglas, Huntington Beach, 
California, for assembly and delivery of four additional Uprated Saturn i launch vehicle 
second (S-IVB) stages at a rate of two per year. The negotiations were expected to result 
in a contract valued at more than S48 million. Earlier NASA had contracted with 
Douglas for production of long-lead-time materials, parts, and comp-’.ients for these 
stages. Work related to this effort would be performed at Huntington Beach under 
direction of MSFC {318, 319). 

NASA awarded Rocketdyne Division, North American Rockwell Corporation a contract 
on January 11 valued at S14 796 400 for engineering support services for H-1 engines. 
The H-1 engines would be used to power the first stage of the Saturn IB launch vehicles. 
Under this cost-plus-incentive-fee agreement, Rocketdyne would be responsible for 
engineering support setvices for engine i lanufactunng, testing, delivery, application, 
reliability, and flight performance evaluation. The major ,/»>rtion of the work would be at 
Rocketdync’s Canoga Park, Califomi. , plant. Minor segments would be performed at 
MAF. where the H-1 engines would be installed on the Saturn IB’s first stage, and at the 
Kennedy Space Center’s launch complex. The contract would cover the period July 1967 
through June 1971 [320. 321). 

The Federal District Court in Washington, D.C.. issued a January 11, 1968, temporary 
rcjtiaining order which po.stponed the effective date ot personnel action in a reduction in 
force (RIF) at MSFC. The RIF, announced December 6, 1967, had been scheduled to 
take effect January 13, 1968 (322). Copies of the order were distributed on January 16 
to all MSrC employees (323). On the same day a five-man committee from NASA 
Headquarters arrived at MSFC to conler with Center officials on the ef act of the order. 
Lt. Gen. Frank Bogart. Depuby Associate Administrator. Office of Manned Space Flight, 
was head of the visiting group (324). 

On January 16 NASA awarded a letter contract to Martin Marietta for the payload, 
integration effort cn the Apollo Applications Program [325). 

Also on January 16 MSFC combined the Saturn IB Office and Saturn V Office as a 
Saturn Program Office under the direction of Lee B. James {326). 

NASA announced on j luary 17 tliat the Apollo 5 flight, the first test in space of an 
unmanned lunar module, was being rescheduled for no earlier than Monday, January 22. 
Reason for the rescheduling was that some launch operations being done for the first 
time required more time than expected for completion, including the loading of 
hypergolic propellants .-’board the spacecraft. The new schedule would be dependent upon 
the success of severa' additional ground tests, including the launch countdown 
demonstration test, scheduled for completion on January 19 (327). 

On the same day the Boeing Company made the Hiial presentation of a study entitled 
“Saturn V Vehicle With 260-Inch Diameter Soiid Motor.’’ The 8-month study investigated 
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the feasibility of using four 260-inch solid rocket motors for a strap-on boost assist to 
increase Saturn V payioad capabiiity (528j. 

Also on January \1 a mocKup of the S-IVB ;:tage to be used as a ;nanned Orbital 
Workshop was flown tc MSFC. The full size model arrived from the West Coast aboard 
the giant Super Guppy aircraft. The mockup would be used later in the month for a crew 
station design review. NASA plans called for launuiing the flight Orbitai Workshop as the 
second stage of the Saturn IB launch vehicle. Once in space, astronauts would convert the 
stage’s large fuel tank into living and working quarters for a 28-day stay. The Orbital 
Workshop mockup had recently been modified by McDonnell Douglas, manufacturer of 
the Saturn upper stage for MSFC. This was the mockup’s second trip to MSFC; the 
previous spring engineers had used the model at MSFC in its original configuration for 
design studies [329, 330). 

The director of the 5th Civil Service Region at Atlanta, Georgia, notified MSFC on 
January 19, 1968, that he had received a total of 416 appeals from MSFC employees 
involved in the RIF. The MSFC Manpower Office began contacting all personnel who had 
separated prior to the January 1 1 injunction to determine whether they wished to have 
their separation orders cancelled {331 {. 

On January 20 Dr. von Braun invited Dr. Gilruth of MSC to send MSC representatives to 
a long-life hardware symposium at MSFi. on March 17 19, 1969. Dr. von Braun stated 
that he “would like to encourage strong participation from personnel at MSC who are 
concerned with long duration missions such as the AAP-2/4 and future space stations. 
Such a meeting should benefit both our centers” [3321. 

The Saturn IB (AS-204) launch vehicle and the lunar module it orbited on January 22 
performed sadsfactorily. This Apollo 5 mission began at 4:48 p.m. CST January 22 when 
the Saturn lifted off Launch Complex 37 at Cape Kennedy after ground support 
equipment caused a delay of 3 hours 50 minutes. The lift-off came at sundown on a day 
so clear that both stages were visible to the unaided eye long after stage separation. The 
S-IB could be seen falling and the S-IVB going on toward orbit when tracking equipment 
indicated that the second stage was almost 90 miles up and 168 miles downrange. The 
Saturn hurled tlie lunar module into space to begin a series ol tests of the LM’s ascent 
and descent propulsion systems, the first such test in the vacuum of space [333] . 

The Post Apollo Advisory Committee, authorized by the NASA Administrator to evaluate 
and make recommendations on post-Apollo space activities, held a meeting at MSFC on 
January 25. The committee, headed by Dr. Floyd Thompson, Special Assistant to the 
Administrator, held three additional meetings - February 15, 1968, at MSC; March 12, 
1968, at Headquarters; and March 25 and 26, 1968, at KSC. The report by this 
committee confirmed the basic objectives of the Apollo Applications Program and played 
a deciding role in its later evolution [334] . 

NASA announced on January 30 that shipment of the second Apollo spacecraft lunar 
module and fifth Saturn IB rocket to KSC would be postponed pending further 
evaluation of Apollo 5 mission results. Initial evaluation of the first lunar module flight 
on January 22-23 had indicated tliat a second unmanned flight, launched by the Saturn 
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IB. might not be required to qualify the spacecraft for flight with men aboard. Further 
detailed review of flight data and deliberation.^ by a NASA design certification review 
board in March would determine the final decision. Meanwhile the Lunar Module 2 and 
the Saturn IB rocket stages would be maintained reac.y for shipment to KSC on 3- and 
14-day notices, respectively. Refurbishment of LC B7B would proceed .'"or a second 
unmanned lunar module fliglit. Tlie Mission Control Center, Houston, and tracking ships 
Coastal Sentry Quebec and Ruse Knot Victor would maintain the operational capability 
to support another unmanned lunar module flight (335). 

By the end of January an Orbital Workshop engineering mockup simulating the flight 
vehicle had been readied for an e.ttensive 5-day crew station review February 12-16 at 
MSFC. During the review several astronauts were scheduled to “walk through” many 
tasks on the ground that would later be done in orbit under zero gravity conditions. 
These tasks would include experiment installation and operation. Ligliting tests were 
being conducted during tlie week in the Orbital Workshop mockup by engineers of the 
MSFC Propulsion and Vehicle Engineering Laboratory. P&VE was th.e lead laboratory for 
the development of the Workshop 1336). 

During January NASA Headquarters affirmed several project naiiie changes. The 
intermediate Saturn launch vehicle formerly called “Uprated Saturn I” was officially 
designated !B. The ground-outfitted Orbital Workshop, sometimes called the “dry 
workshop,” would henceforth be known as the Saturn V Workshop. The Workshop to be 
launched by the Saturn IB, formerly referred to as “Orbital Workshop” and “wet 
workshop,” would be officially named Saturn I Workshop [337, 338]. 

During lanuary NASA and Rocketdyne decided to move the site of H-1 engine 
production from Air Force Plant No. 65 at Neosho, Missouri, to Canoga Park. California 
[3391. 

The S-11 stage for the fifth Apollo/Satum V mission left Seal Beach, California, on 
February 2 aboard the USNS Point Barrow enroute to the MTF, where the stage would 
undergo static testing before shipment to KSC. Also on board the ship was an F-1 rocket 
engine. Ihis combination load saved an estimated $6000 in transportation charges. The 
F-1 would be unloaded for inspection at MAF. where the stage would be transferred to a 
barge for the remainder of the trip to MTF 1340] . 

The AS-502 transfer to Pad A of Launch Complex 39 occurred on February 6 at KSC. 
However, tlie scheduled transfer of the Mobile Service Structure (MSS) to the pad was 
delayed for 3 days because of high winds [341 j . 

Also on February 6 NASA negotiated an additional 1-year contract with the Boeing 
Company for operation of the Saturn V Development Facility at MSFC. The $5 782 750 
incentive contract would continue througli September 1968. The original award was made 
in September 1964. The Saturn V Development Facility, often called the “Saturn V 
breadboard,” would electrically simulate tlie operation of the Saturn V and its ground 
and electrical support equipment. Each step at the launch site, througli lift-off and flight 
of each stage, could be computer-simulated at the facility [342] . 
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On the same day the Senate confirmed the nomination of Dr. Thomas O, Paine as NASA 
Deputy Admir'strator, to succeed Dr. Robert C. Seamans, Jr. [343]. 

On February 7 NASA added a $3 226 374 supplemental clause to the Boeing Company's 
Saturn V systems engineering and integration contract. The contract extension would be 
eftective througii December 1969. Under this contract Boeing would be responsible for 
providing NASA with Saturn V propulsion systems preflight and postflight performance 
analysis for the first 10 Saturn V launch vehicles. Boeing would study all of the 
propulsion system data recorded during the vehicles’ test firings and launches for a 
complete analysis of Saturn V propulsion system performance. All work would be 
conducted at Boeing facilities in Huntsville. This extension brouglit the systems 
engineering and integration portion of Boeing’s three-part Saturn V contract to a total of 
S194 845 024. Meanwhiie, under separate agreements, Boeing remained responsible for 
Saturn V booster production at MAF and for launch support services at KSC [344]. 

Transfer of the Mobile Service Structure for AS-502 to the pad, delayed on February 6 
because of high winds, occurred on February 9 [345]. 

As of February 9 MSFC Civil Service employee strength was 6685, or 299 above the 
6386 ceiling authorized by NASA Headquarters [346]. 

The first full-duration captive rocket firing at MTF in 1968 was successfully completed 
on Saturday, February 10, ushering in the busiest year to date for the rocket testing 
center. Space engineers and technicians static-fired the fourth flight version of the 
Apollo/Satum V second stage (S-ll-4) for its full duration of 6 minutes. The huge 
liquid-hydrogen -fueled rocket developed an equivalent thrust of more than 1 million 
pounds. A North American Rockwell crew conducted the captive firing with the rocket 
locked in a 200-foot-tall tower. The captive firing was one of a series of special checkouts 
the stage would "O through at the Mississippi proving ground before it would be certified 
for later flight from KSC in the manned lunar landing program. NASA engineers and 
scientists would carefully evaluate approximately 1000 separate measurements taken from 
the rocket before a flight worthiness certificate would be issued. MTF was scheduled to 
test-fire, check, and flight-certify eight more Apollo/Satum space vehicles in 1968 ~ four 
of tlie S-11 second stages and four S-IC first stage rockets [347] . 

During Febmary 12-14 a group of 12 scientist-astronauts, appointed to the space program 
6 months earlier, visited MSFC. Purpose of the visit was to acquaint the new group with 
Marshall Center work, includuig development of the Saturn vehicles. They also saw an 
engineering mockup of an Orbital Workshop - a vehicle that would some day house 
astronauts for extended stays in space. The astronauts who visited the Center, all of ihem 
with doctoral degrees, were Robert A. Parker, Brian T. O’Leary, and Karl G. Henize, 
astronomers; John A. Llewellyn, chemist; Joseph P. Aden, Philip K. Chapman, and 
Antliony W. England, physicists; William B. Lenoir, engineer; F. Story Musgrave, 
physiologist; and William E. Thornton and Donald L. Holmquest, medical doctors [348]. 

Tlie Office of Manned Space Fliglit at NASA Headquarters issued a teletype on February 
20 authorizing MSFC to proceed with procurement of long-lead items for S-IC- 1 6 and 
S-lC-17, the boosters for Saturn V vehicles beyond the approved 15 vehicle production 
program [349]. 
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Congressman George Millei of California, Chairman of the House Committee on Science 
and Astronautics, headed a Congressional group visiting MSFC on February 22, 1968. 
Tile group received a briefing on the Apollo Applications Program and presented to the 
Ccnti r a portrait of Dr. Wernher von Braun painted by Victor Lailier [350] . 

By the middle of Febniar>' NASA had announced that the first Americans on the moon 
would land in one of five 3-by-5 miIe landing areas selected by NASA’s Apollo Site 
Selection Board. Each of the areas would satisfy criteria in which astronaut safety was 
the paramount consideration. The first two sites selected by NASA v/ere in the Sta of 
Tranquility, the third in the Central Bay, and the fourth and fifth were in the Ocean of 
Storms. The sites were selected from eight under study from a choice of 30 original sites. 
Selection of the five permitted scientists and engineers to concentrate on fewer areas in 
preparing data on the specific sites. The site selection board studied material obtained by 
unmanned Lunar Orbiter^ and sofManding Surveyor spacecraft. Lunar Orbiter returned 
high resolution photographs of all the sites, and Surveyor provided close-up photos and 
surface data of the general areas in which they were located. The criteria considered by 
the board included smoothness of the area, desirability in terms of amount of propellant 
necessary for the lunar module propulsion systems, ligliting as it concerned the best 
visibility by astronauts, and the general slopt^ of the landing area (351]. 

Neai the end of February minor problems necessitated the rescheduling of Saturn fliglits. 
Discovery by MSFC officials of tiny >veld Haws in the Saturn V second stage prompted 
scheduling of a new test series before the flight could be manned, Althougli none of the 
flaws was considered serious enough to cause failure, it was decided to conduct cryogenic 
proof testing on March 18-25 with the Saturn V “fourth fliglit version.” Meanwhile 
delay,; in the normal test and checkout procedures in the Apollo 6 space vehicle being 
prepared for launch at KSC resulted in a slippage of the launch date from March 21 to 
March 25. Problems encountered, none of which were major, iricicded such items as 
modification of the spacecraft service module propulsion tanks, problems with replacing 
the inertial measurements unit in the spacecraft guidance and control system, and 
changing the eight actuators on the first stage outboard engines and resulting interactions 
with normal test activities. No one item could be exclusively identified as being the major 
delaying factor, but the accumulated effect of the corrective actions resulted in a 4-day 
delay in the checkout schedule [352, 353] . 

Dr. von Braun commented on March 12: “If AS-502 is successful, there will be no need 
for a third unmanned Saturn V flight” [354, 355]. 

By the middle of March all three static test stands at the Mississippi Test Facility were 
filled with Apollo/Satum V flight stages for the first time. Two of the stands contained 
second stages for the fourth and fifth Apollo/Saturn V rockets. A third was holding the 
7.5 million pound thrust booster that would lift the sixth Apollo/Satum V off its KSC 
launch pad (356, 357] . 

On March 19 NASA released the findings of an Investigating Board appointed to examine 
and report on tlie June 8, 1967, rupture of a test tank at MSFC in Huntsville which 
resulted in the deaths of two employees of Brown Engineering Company of Huntsville, a 
NASA subcontractor. NASA's release said in essence that the rupture of the test tank was 
apparently caused by internal pressure which exceeded the tank limits (358]. 
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On March 19 and 20 more than 100 engineers and scientists participated in a 2-day 
Saturn 1 Workshop design review board meeting at MSFC. The engineers discussed results 
of previous Workshop reviews including the original engineering design review in May 
1967, a documentation study in December, and a week-long crew station review February 
12 16 at MSFC. Meeting pailicipants represented tne Manned Spacecraft Center, Kennedy 
Space Center, NASA Headquarters, and the McDonnell Douglas Corporation, 
manufacturer of the Saturn S-IVB stage. A Workshop mockup had been used at MSFC 
for earlier design work. Chairman of the design review board was Leland Belew. manager 
of .Marshall’s Satum/Apollo Applications Office (359|. 

After a two month’s delay caused by the temporary restraining order issued by the 
Federal District Court in Washington, MSFC began issuing RIF notices, at a much lower 
rate than its December 6 RIF action. That action had involved approximately 1200 
MSFC employees in reduction-in-force and reassignment roles. The new action involved 
less than one-sixth that number [360]. 

On March 27 test personnel at MSFC mounted an ST-124M Saturn V guidance platform 
in the F-1 Engine Stand and subjected the test article to a 30-second F-l engine static 
firing. The objective was to measure the vibrational and acoustical effects of this 
exposure on tlie ST-124M. Similar tests in the F-l Engine Stand had also occurred on 
March 12 and March 19 [361]. 

NASA decided during the third week in March that a second unmanned flight of the 
lunar module would not be necessary. The first manned LM fligiit would be made later in 
the year, launched by a Saturn V vehicle. The decision to cancel the repeat flight of an 
unmanned LM followed a detail ;d evaluation of the first LM flight, flown January 22 
atop a Saturn IB launch vehicle. Data from a comprehensive examination of the LM’s 
structural and groi d test '■esults were also thorouglily analyzed (362, 363). 

On March 28 MSFC decided that “it would be in the best interest of the space program 
to transfer S-IC and S-IB stage procurement responsibilities fron. the Michoud As.sembly 
Facility to Huntsville [364, 365]. 

The schedule for launch of the AS-502 venicle slipped 13 days during March, prima / 
because of a problem with the A7-64 propellant disconnect. Two days of slippage were 
attributed to problems with the S-II-2 stage (366, 367). 

During March workmen completed structural assembly of the 75-foot-diameter Neutral 
Buoyancy Tank in Huntsville and filled the tank with water. Also completed were the 
recompiession chamber, the diving belt, the airlock system, and the breathing air system. 
Installation of instrumentation and cabling was in process (368) . 

On April I MSFC transferred from MAF to Huntsville the administration of the Chrysler 
and Boeing prime contracts involving the Saturn IB and Saturn V programs, respectively 
(369). 

The AS-502 (Apollo 6) launch countdown began at LC-39A at KSC on April 3 (370j. 
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On April 4 NASA successfully launched Apollo 6 from KSC's Complex 39A at 7:00 a.m. 
EST on a mission to qualify the Saturn V launch vehicle for future manned space flights. 
Primary objectives were to demonstrate structural and thermal integrity and compatibility 
of launch vehicle and spacecraft; confirm launch loads and dynamic charactciistics; 
demonstrate S-1I/S4C and S-IVB/S-II stage separations; verify operation of propulsion 
(including S-IVB restart), guidance and control (optimum injection), and electrical 
systems; evaluate performance of Emergency Detection System (EDS) in closed-loop 
configuration; and demonstrate mission support facilities and operation'’ required for 
launch, mission conduct, and CM recovery [371] The launch vehicle second-stage 
perfo/r.anc'^ was near nominal, but two of the five second stage J-2 engines shut down 
prematurely, causing the remaining second- and third-stage engines to burn longer than 
planned [372]. As a result, the spacecraft and third stage entered elliptical parking orbit 
with a 223.1 mile (395.1 -kilometer) apogee, 107-mile (172.1-kilometer) perigee. When the 
third stage failed to re-ignite on command after two orbits as planned, NASA switched to 
an alternate mission, tiring tlie Service Propulsion System (SPS) to place the spacecraft 
into trajectory with a 13 823-mile (22 225.4-kilomcler) apogee [373]. Since insufficient 
propellent remained after the extended bum, a second SPS burn was not attempted, and 
the ""M reentered at 22 376 miles per hour, just under the planned 25 000-mue-per-hour 
rate. The spacecraft splashed down 50 miles off target in the Pacific Ocean 9 hours SO 
minutes after launch and was recovered in good condition by the U.S.S. Okinawa. 
Preliminary assessment indicated that four of the five objectives were attained, even 
though the launch vehicle performance of the S-IVB restart and guidance control 
(optimum trajectory) were not fully successful [374]. 

At the third m a series of monthly meetings, on April 4, the MSEC Manpower Utilization 
and Administration Office staff and administrative officers of MSEC heard a presentation 
of a summary of final RIF actiens at the Center. The actions included 57 terminations, 
68 reassignments in the same grade, and 49 changes to lower grade, for a total of 174 
actions [375] . 

MSEC announced on April 4 tliat launch damage to LC-39A facilities, subsequent to the 
launch oi AS-502, was less than expected, indicating the effectiveness of modifications 
subsequent to the AS-501 launch. Service arm damage, however, was more extensive than 
experienced in the AS-501 launch [376]. 

On April 17 MSEC awarded a 9-montli, $99 000 contract for habitability studies of 
Saturn 1 and Saturn V Workshops. The contract award went to Raymond Loewy/William 
Snaith, Incorporated [377]. 

A technical review of Saturn launch vehicles, attended by about 140 scientists, engineers, 
and administrators, was ne!d at MSEC April 20*21. The participants investigated the 
status and fliglit schedule of Saturn launch vehicles [378, 37^ | . 

On April 22, 23, and 24, Dr. Thomas 0. Paine, newly appointed Deputy Administrator 
of NASA, visiii^Q MSEC and its subsidiaiy 'acihties, MAE and MTF, with a party of 
NASA Headquarters and MSEC officials. Dr. Paine toured the facilities, heard briefings on 
the functions and programs of the Center, and witnessed a static firing of an S-iB stage 
[380, 381 1. 
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During the week of April 22 MSFC directed Boeing to delay static firing of until 

modifications could be incorporateu iniu the stage to aiieviaic liie pogu effect oscillaticns 
experieuccu \n the A3-^02 launcii [3821. 

On April 23 S‘lB-i2, the last of the ISaturn IB flight boosters, was shipped from MAF to 
Huntsville aboard the NASA barge Palaemon. 

!<ASA announced on .\pril 2"^ that the AS-503 launch vehicle would be manned and that 
the launch would be scheduled for the fall. The manned fliglit would occur in the fourth 
quarter of 19b8. Tw'o previous iliglits of the Saturn V had been unmanned, but on the 
basis of data thus far obtained from the second unmanned tlighi, on April 4, NASA 
de:ided to plan and work toward a manned flight with the third Saturn V vehicle. 
“However, we will retain the option of flying arotlier unmanned mission if further 
analysis and ground testing indicate that it is tbe best course,” said Ma.f Gen. Samuel C. 
Phillips, Apollo program director. Before NASA made its decision, N.ASA and industry 
engineers worked virtually around the clock to detennine the causes, effects, and 
solutions of several problems experienced in the April 4 flight, fhese included: premature 
shutdown of two J*2 engines in the second stage (S-II) of the Saturn V; failure of the 
third stage J-2 e»^gine to re-ignite in orbit; a longitudinal oscillation, or pogo effect, 
caused by synenronous vibration of the five F-1 engines in the first stage: and an 
indication that some material fell away from the area of the spacecraft/lunar module 
adapter. Information developed by the time of the NASA April 27 announcement 
indicated that the early shutdown of the two second stage engines began with the failure 
of a small fuel line in the Number 2 engine ignitioi. system. “We are confident that we 
know the cause, effects, and solutions involving the J-2 v,agme failure and the launch 
vehicle longitudinal vibration probionis.” a u C^n. Phillips. “Analysis and ground testing 
will continue to achieve an even m:>re npletc understanding of all aspects o‘* Saturn V 
performance and operation [3^31. 

NASA Director of ll.' Hpollo Applications Program, Charles W. Mathews, on April 25 
assignee* responsibility for overall systems engineerinr activities to MSFC , responsibiliiy 
for the implementation of all ihght operation’^ md recovery activities to MSC, and 
responsibility for the implementation of all launch operations to KSC. In terms of Center 
responsibilities for flight hardware elements 1 e assigned to MSFC the Saturn IB: Lunar 
Module Ascent Modifications: Workshop, Airlock, and MDA: ATM: and assigned 
experiments, including Werkshop habitabilitv experiments. He assigned MSC the 
responsibilities for C'( mand and Service Modules, and any required modifications 
thereto v'rew stems ossure suits. EVA equipment, etc.): Medical ’ quipment; Food: 
and Ass’«nc( iv'rimr ts, including medical experiments [384, 

On Apm 2*. i vSA awardee! a S23.8-milIion, 1-vcar, cost-plir-fee contract to Bendix 
Field Engineering Corporation for continued maintenance and operation of the major 
portion of NASA's Manned Space Flight Network, including 1 1 faciliiics of the 
14-station, unified 8 band network for Apollo. The contract extended the original 2-year 
agreement [385, 336} . 

During April Rockctdync pen 'nncl began a test program designed to overcome the J-2 
eng..ic failures experienced on the S-H and S-IVB stages of the AS-502 flight vehicle 
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during the flight period. They fired R&D J-2 engines 30 times. Three production engine 
tests totaled 315 seconds. At AEDC 21 S-IVB firings occurred under simulated 
environmental conditions [387). 

Rocketdyne completed assembly of J-ill, the first full configuration J-2S development 
engine, and shipped the engine to tlie Santa Susana Firing Laboratory for testing. Tests 
there were delayed for basic J-2 engine testing to resolve AS-502 flight problems [388!. 

During April an exhaustive test program to solve the S-IC stage problem of pogo 
longitudinal vibrations experienced on the AS-502 flight delayed the acceptance test 
schedule of S-IC-6 at MTF. On April 4 in preparation for static testing, Boeing test 
personnel turned power on the stage in the Test Stand. Subsequent to the AS-502 launch 
that same day, program officials and engineers began work to isolate the causes, using 
S-IC-6 in an effort to determine corrective action [389, 390]. 

During tiie second week in April MSFC completed a repoit containing preliminary results 
oi the Apollo 6 fliglit. Although tlie basic source of the difficulties had not yet been 
determined, scientists and engineers speculateu that wires carrying cutoff commands to 
the malfunctioning engines were interchanged. The first stage had performed as planneu 
and stage tfmist was near tiiat predicted during the first portion of flight. The second 
stage had perfonned satisfactorily tlirougli the first-stage boost, second-stage ignition, and 
early portion of second-stage powered flight. First indications of anomaly were the 
decreasing temperatures on the main oxidizer valve and its control line on the fifth 
engine and steady decrease in second engine’s yaw actuator pressure. The third stage 
performed satisfactorily througli the first bum and orbital coast. Investigations were 
continuing on longitudinal oscillation of the vehicle. Guidance and other instrumentation 
functions, telemetry performance, and onboard TV camera operation were satisfactory. 
Considerable damage, and not typicaL involved both Mobile Launcher (ML) elevators in 
the Apollo Emergency Ingress/Egress System (PAD & ML). The damage occurred at 
ignition and/or during lift-off [391, 392]. 

Mr. Harold T. Luskin was appointed Director, Apollo Applications, in the Office of 
Manned Space Fliglit on May 1. Luskin came to NASA in March of 1968 as Deputy 
Associate Administrator for Manned Space Flight (Technical) [393]. 

On May 3 NASA completed contract negotiations with Boeing for technical integration 
and evaluation in support of tlie Apollo program. The $73 million cost-plus-fixed-fee 
contract would continue through December 31, 1968, with provisions for extensions 
(3941. 

At a May 7 Management Council meeting at MSFC, participants agreed to assign to 
MSFC the overall systems integration responsibiiitv for individual stacked vehicles as well 
as the previously assigned systems integration respc isibility for the cluster and to increase 
management responsibility by MSFC in the Apollc /ipplications Program (3951. 

On May 13 Dr. Wemher von Braun announced the impending retirement of Dr. Arthur 
Rudolph as Saturn V Program Manager and the gradual assumption of his duties by Lee 
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B. James. A veteran of 38 years in rocket development. Dr. Rudolph had managed the 
Saturn V program at MSFC’s industrial Operations for 4'/’ years (3961. 

After extensive testing, MSFC and Rocketdyne engineers concluded on May 20 that the 
J-2 engine failures on tlie S-II and S-IVB stages of AS-502 resulted from broken 
augmented spark ignition fuel lines. The findings led officials to prescribe solid-wall lines 
for both lox and fuel in place of the Ilexible lines formerly used (3971. 

On May 20 NASA increased the capability of the Skylab ..Aiple Docking Adapter 
(MDA) to provide for crew habitation and to perform certain biomedical experiments in 
the event the Orbital Workshop could not be made habitable upon reaching orbit (398). 

On May 21 MSFC personnel completed rework of the Saturn I Workshop crew quarters 
section which would adapt the structure for use in neutral buoyancy simulation (399). 

MSFC announced on May 22, 1968, that NASA had notified elements of the agency to 
iiold permanent employment to the onboard strength as of the close of business May 13, 
1968 (400). 

Also on May 22 MSFC received NASA Headquarters approval of the modification 
extending RCA Service Company’s Management Services Office support contract for 1 
year, and awarded the $6.4 million contract extension. RCA’s support of management 
services ranged from housekeeping projects to MSFC’s medical facilities (401). 

On June 4 NASA released it’s Apollo Applications Program, “Launch Readiness and 
Delivery Schedule ML-14A.” This new schedule decreased the number of Saturn flights to 
1 1 Saturn IB flights and one Saturn V flight. It called for three Workshops, one of the 
which would be launched 'by a Saturn IB and another which would serve as a backup. 
The fltird Workshop would be launched by a Satutn V. Schedule ML-14A also included 
one ATM. Launch of the first Workshop would be in November 1970. Lunar missions 
were no longer planned in the AAP. 

A June 7 memorandum cited tlie genera! Apollo Applications Program efforts assigned to 
MSFC as of tliat date as follows; (a) Saturn 1 Wofl'shop. (b) Multiple Docking Adapter, 
(c) Apollo Telescope Mount, (d) Payload Shroud for the Workshop and ATM, (e) 
Assigned Engineering Experiments, (f) Saturn IB -•'nd Saturn V Launch Vehicles (402). 

On June 7 the Point Barrow which had left Seal Beach May 25. arrived at the Michoud 
Assembly Facility with a cargo of an S-II stage (,S-ll-6), five F-1 engines, and seven large 
F-l engine components. It was the first time F-1 engines were shipped in quantity by 
water. The engines would be unloaded at MAF for installation on an S-IC stage. The S-ll 
stage was destined for the Mississippi Test Facility, where it would undergo captive firing 
and tankage proof pressure testing (40^1. 

During June Rocketdyne completed assembly and test of the first H-1 engine since 
transfer of production capability from Neosho to Canoga Park. MSFC observed that the 
production transfer appeared to be “completely satisfactory’’ (4041. 
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On July 1, 1968, MSFC. established on July 1, 1960, with 4400 employees and facilities 
valued at SI 00 million, celebrated its eighth anniversary as NASA’s largest center. Current 
work force was 6500 and plant value was S400 million (405). 

On July 15 the Special Studies Subcommitt**e of the House Committee on Government 
Operations ordered NASA to try to cut the escalating cost of its June 16. 1967, contract 
with Boeing for technical integration and evaluation m the assembly of the Apollo 
spacecraft with the Saturn V launch vehicle. The contract, awarded after the January 27, 
19()7. Apollo fire, in an effort to improve safety, had been listed tentatively as costing 
S20 million dollars. NASA now placed the cost of continuing the contract through 1968 
at S73.4 million dollars [406] . 

A by-product of the Saturn program would be the Mobility Test Article (MTA). An M 1 A 
test program began at MSFC on July 15. Test Laboratory provided personnel and 
equipment for the three MTA vehicles on the test course. The three vehicles were built 
by Bendix, General Motors, and Brown Engineering (407). 

On July 18 MSFC announced the completion of tests to determine a solution to the 
pogo longitudinal vibrations of the Saturn V first stage during the Apollo 6 (.\S-502) 
night and a means of preventing subsequent oscillations. Tests had revealed that the 
natural frequency of the vehicle structure and the propulsion system coincided, 
multiplying oscillation amplitude. Such a problem would be corrected by using small gas 
reservoirs as an “accumulator” in the lox prevalves in order to change tlie frequency of 
the propulsion system. This solution would be verified in the test-firing of a stage early in 
the following month (408) . 

Tlie last captive firing of S-IB flight stages in Huntsville occurred on July 25 when 
Chrysler personnel at MSFC conducted a 145.4-second static firing of S-lB-12, the second 
and final firing of this stage. All systems performed satisfactorily (409). 

The MSFC Manpower Utilization and Administration Office reported on July 2(>, 1968. 
that of 130 RIF appeals heard by the Civil Service Commission. NASA’s action was 
sustained in 129 cases. The commission .’Iso ruled that NASA’s support contractor 
policies were “not appealable.” NASA procedures during the RIF were upheld in every 
case, the report said (410). 

On August 2 NASA announced the halt of work on Saturn IB vehicles No. 215 and 216. 
The agency also instructed contractors to discontinue work on Saturn V follow-on 
vehicles 516 and 517. Such a curtailment was an economy move (411). 

On August 7 Chrysler removed S-IB-12 from tlie Static Test Tower East at MSFC and 
prepared it for shipment to MAF. S-lB-12 was the final Saturn IB booster, and this 
operation completed Chrysler’s activities at Static Test Tower ’' st |4I2|. 

msec’s share in a reduction outlined in a new NASA Oi erating Plan, announced August 
7, would be 459 people. Personnel strength that had been 6440 on July 1 must be down 
to 5981 on June 30, 1969, to meet guidelines set by the new plan. However, this 459 
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reduction was expected to be absorbed by attrition if conditions remained the same as 
anticipated (413]. 

On August 13 an S-IC-6 st itic tiring oceurred at MTF on the first attempt and continued 
successfully for 125.1 seconds. All indications were that the newly instituted pogo 
suppression system performed as expected |414], 

On August 30, following receipt of NASA direction to limit Saturn V production to 
vehicle 515. MSFC completed studies and began terminating production of engine 
hardware for the Apollo and AAP programs. The termination action involved 27 H-1 
engines, eiglit F-1 engines, and three J-2 engines [415], 

Fabrication and assembly of tlie last approved Saturn V booster, S-IC-15, began at the 
Michoud Assembly Facility in August (416]. 

In August Rocketdyne personnel at Santa Susana Field Laboratory ran nine R&D J-2 
engine tests and four production J-2 engine tests. J-? engine tests at Arnold Engineering 
Development Center numbered 16 |417j. 

Following receipt of NASA directions to limit Saturn V production to ' hide 515, MSFC 
completed studies and took action to begin tenninating production of engine hardware 
for the Apollo and Oribtal Workshop programs. This termination action affected 27 H-1 
engines, eight F-1 engines, and three J-2 engines [418] . 

Because of LM processing delays at KSC and problems experienced in the LM 
development program, NASA decided not to use the lunar module LM-3 on the AS-503 
(Apollo 8) fliglit. Instead, NASA decided to fly the AS-503 vehicle with the Lunar Test 
Article LTA-B to simulate Uie structure and weight of LM-3. This decision not to use 
L^’-3 on AS-503 resulted in a change in mission assignments. NASA officials redesignated 
the mission; Instead of a “D-type” (CSM-LM operations) mission it became a “C prime” 
eSM operations mission. The primary objectives of C missions were to demonstrate 
eSM/crew performance and CSM rendezvous capability [ i9j. 

On September 4 Dr. von Braun performed a full-pressure suit test in the Saturn i 
Workshop mockup immersed in the Neutral Buoyancy Tank. He reported that the 
upgraded seals used in the aft dome penetration scaling study were “very good.” Dr. von 
Braun recommended additional handholds and tether points (420) . 

On September 5 NASA terminated production of H-1 engines under its contract with 
Rocketdyne. Of 60 engines being produced for the Saturn IB vehicle, Rocketdyne had 
completed delivery of 32 [421]. 

NASA Administrator James E. Webb announded on September 16 that he would resign 
effective October 7. Deputy Administrator Thomas Paine would become Acting 
Administrator at that time. Webb was naried NASA Administrator February 14, 1961, 
by President Kennedy 1422). 
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On September 16 and 17, KSC launch crews completed both “wet” and “dry” 
Countdown Demonstration Tests (CDDT’s) for the Apollo 7 (AS-205) space ’'chicie. The 
wet test, with propellants aboard, lasted the normal 102-hour countdown and ended at 
T-0. The dry test picked up at T-5 hours [423] . 

In a September 17 letter to General Samuel C. Phillips, Col. Lee B. James wrote: “During 
the NAR/SD cost reduction presentation to General Bogart’s committee on August 20, 
SD proposed, as a significant cost reduction item, the deletioii of cryoproof testing 
effective with S-II-7. MSFC had stated a position at the initiation of the cryogenic proof 
test program tliat tlie testing was not considered essential in man-rating the S-II 
structure . . . MSFC would be willing to accept the NAR/SD proposal to delete cryogenic 
proof testing at cost savings.” 

On September 18 NASA assigned to MSFC the management responsibility for the Airlock 
Module and the modified Lunar Module Ascent Stage. MSC formerly ma* aged these AAP 
activities. NASA officials explained that this reassignment was made for the purpose of 
establishing a satisfactory balance between Apollo and AAP and in order to place a 
design integration under a single NASA Center [424] . 

On September 23 the General Accounting Office reported to Congress that the Bendix 
Corporation had agreed to a downward adjustment of $106 000 in fees it w^mld have 
received under its $57 million dollar contract for development of the ST-i24 Saturn V 
inertial guidance platform. Effective date of the contract modification was August 22, 
1968 [4251- 

An estimated 25 000 persons visited MSFC for Family Day and Open House, on 
September 28 and 29, 1968. The program included an addr,."ss by Dr. von Braun, an 
awards ceremony, and displays in laboratories and shoes a!! .wcr the Center. The event 
marked the 10th anniversary of NASA’s establishment [426] . 

During September North American Rockwell assessed the structural failure repair 
requirements for S-ILTS-C, damaged in an August 21 test at MSFC. The recommended 
31 -week-repair plan was not acceptable to MSFC. >ffiLk>|^decided to repair local areas of 
damage and accept minor configuration deviations [427]. 

On October 6 MTF held Open House to observe the 1 0th anniversary of NASA, An 
estimated 3500 persons toured the facility [428]. 

On October 8, 1968, tlie Huntsville Board of Education approved the naming of three 
new city schools for the three astronauts who died in the Apollo 204 Hash fire at Cape 
Kennedy January 27, 1967. A new high school would be named for Virgil L Grissom, a 
junior high school for Edward H. White II, and an elementary school for Roger B. 
Chaffee. All three schools were scheduled to open in the fail of 1969 [429], 

On October 9 NASA released its AAP, “Launch Readiness and Delivery Schedule 
ML-15,” which slipped the first launch of Workshop into August 1971. This new 

scheduie called for eight Saturn IB’s but no Saturn V launches. According to this 
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MSFC Director Ho ilicr von Braun ''suits up" in a pressurized space suit and diving gear 
before entering the ('enter's \eutral Buoyancy Simulator The big watci tank ~ 75 feet 
in diameter and 'U) feet deep was u \ gneu for simulated astronaut activities. 
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schedule there would be one Workshop launched on ♦ Saturn IB, one backup Workshop; 
no Saturn V Workshop scheduled; and one ATM wit!? . backup. 

On October 1 1 Apollo 7 (AS-205) rose from KSC LC-34 at 1 1 :02 a.m. This was the start 
of the first manned mission in the Apollo Lunar Landing Program, tlie fifth in a series of 
Saturn IB launch vehicle flights. Primary mission c' jectives were to demonstrate 
rSM/crew performance and crew/space support facilitie . performance during manned 
SCM missions, and CSM rendezvous capability. All launch events occurred as planned. 
The S-IB stage propulsion system performed satisfactorily. In >ard engines cut off at 
140.64 seconds range time; outboard engines cut off 3.68 seconds later. The S4B stage 
separated from the S-IVB/IU/CSM at about 146 seconds. The S-IVB’s J-2 engine ignited 
at approximately 147 seconds. Jettison of ullage motors and the launch escape tower 
followed. The S-IVB engine cutoff came at 616.75 seconds, and 10 seconds later the 
S4VB/1U/CSM was inserted into an earth parking orbit with 177.8/mile apogee and 
138.2/mile perigee. Abocird the spacecraft for this historic journey were Astronauts 
Walter M. Sclurra, Jr., Donn F. Eisele, and R. Walter Cunningham. Live color telecasts at 
several intervals during the flight featured the astronauts and the spacecraft interior, as 
weil as cloud and earth views. The crew also photographed Hurricane Gladys in the Gulf 
of Mexico. On the final day of the flight, CM/SM separation, parachute deployment, and 
other reentry events were normal. The CM splashed down in the Atlantic near the 
recovery ship I:ssex at 7:11 a.m. HOT on October 22. All primary mission objectives lud 
been achieved [430]. 

\ pioneering concept in the substitution of the “dry" fi r the “wet" Workshop program 
was the B-Zero project generated at MSFC in October 1968. B-Zero (meaning least 
sophisticated) was proposed as a standby S-IVB stage stripped of existing hardware and 
on substitute standby as needed for a “wet" S-IVB stage [4311. 

On November 4 NASA issued a contract to the Boeing Company for a 10-month study 
to define a two-stage derivative of the Saiurn V launch vehicle. The proposed vehicle, 
consisting of S-IC and S-IVB stages and instrument unit, would place a payload of 
158 000 pounds into low earth orbit. MSFC would administer this $239 500 contract 
[4321. 

On November 6 a definitive engineering summary of data findings showed that the 
powered phase of the Apollo 7 (AS-205) flight was extremely close to prcJictions. In 
that October 1 1 launch the first stage performed with accuracy within 0.2 percent of 
predictions. The second stage also pciformed as planned. Launch vehicle instrumentafion 
systems attained a reliability of 99 43 percent [4331 • 

The first meeting of the AAP Mission Evaluation Panel was conducted at MSFC on 
November 7. Representatives from KSC, MS(2, NASA Headquarters, Cioddard Space 
Flight Center, and MS^C participated [434]. 

On November 20 Dr. George E, Mueller, NASA Associate Administrator for Manned 
Space Flight, made his annual staff visit to MSFC [4351. 
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!n November MSFC technicians fired an H-1 engine at the Power Plant Test Stand. The 
engine had been in storage since October 1963. All engine parameters appeared normal, 
and there were no discrepancies during checkout. Purpose of tlie test program was to 
investigate gear-box preseA'ation requirements during extended storage. The engine later 
would be toni down and inspected for damage caused by age, corrosion, or wear [436) . 

In Novel ^;>er Rocketdyne conducted a J-2 engine test program at Santa Susana Field 
Laborat'* / to explore the effects of the loss of fuel tank pressure during flight period. 
As a result of this testing program, officials decided to recommend against aborting 
flights because of loss of fuel tank pressure [437] . 

On December 15 the launch countdown for AS-503 (Apollo 8) began at 7:00 p.m. EST 
at KSC’s LC-39A [438, 439] . 

On December 18 NASA announced the appointment of William C. Schneider, Apollo 
Mission Director, as Director of the Apollo Applications trogram. He succeeded Harold 
T. Luskin, who died November 25, 1968 [ 440] . 

On December 20 NASA approved a supplemental agreemeiit to a toeing contract 
extending the maintenance and operation of the Saturn V SDF at Huntsville and 
providing support to MSFC for the Saturn V mechanical gi’cunc support equipment. This 
agreement, costing $8 429 047, called for performance from October 1968 through March 
1970 [441] . 

/\lso on December 20 an explosion during a test completely destroyed the S-ll-TS-B 
specimen and caused extensive fires in the test area at Santa Susana Field Laboratory. 
Space officials conjectured that tlie explosion occurred when the LHj forward bulkhead 
collapsed because of negative pressure, causing a tank rupture that introduced air to the 
tanks [442] . 

NASA’s Apollo 8 (AS-503), the second manned mission in the \pollo lunar landing 
program and the first manned mission to orbit the moon, rose from KSC Launch 
Complex 39 at 7:51 a.m. EST, December 21, atop a Saturn V boostc. Aboard Apollo 8 
were AstronaiUs Frank Borman (commander), James A. Lovell, Jr. (CM pilot), and 
William A. Anders (LM pilot). At 10:42 a.m. EST a second bum of the third stage 
injected the spacecraft into a lunar trajectory and the astronauts began their journey to 
become the first men to leave the earth’s gravitational field. A second midcourse 
maneuver, scheduled for the second day, was canceled because the trajectory was already 
so accurate that a burn would have required a velocity change of only 0.7 foot per 
second. The crew took navigation sightings and conducted the first TV transmission, 
showing tlie spacecraft interior and the earth from a 138 690-mile aLiiude, and they 
demonstrated food preparation and movements in a state of weightlessness. A second 
transmission, on the third day, showed excellent pictures of the earth frc'm an altitude of 
201 365 miles, including a view of the Western Hemisphere in sunlight. On the fourth 
day, Christmas Eve, communications were interrupted as Apollo 8 passe J behind the 
moon and the astronauts became the first men to see the moon's far side. In their third 
TV telecast Anders described the lunar surface as “whitish gray, like dirty beach sand 
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with lots of footprints on it. Some of these craters look like pick-a.xes striking concrete, 
creating a lot of fine dust.” 

After tlieir spacecraft had passed from behind the moon, Lovell said that the astronauts 
had ‘‘a grand view” of the lunar surface and confirmed that prospective landing sites were 
satisfactory. They conducted a communications experiment which showed that a radio 
signal from the earth to Apollo 8 and back to earth took 3 seconds to make a 
460 000-mile round trip. Their third TV transmission during their ninth revolution 
showed heavily impacted mountains described by Anders as vastness of black and 
white, absolutely no color.” The moon is “a very dark and unappetizing place . . . .” 
Tlien the crew further electrified their earth-ground fans by reading versus from the first 
chapter of Genesis and wishing viewers a Merry Christmas. On the fifth day the Apollo 8 
headed back toward the earth. A fifth TV transmission showed tlie spacecraft interior, 
controls, and food preparation. A sixth TV transmission showed the earth from an 
altitude of 112 125 miles. On the sixth day the crew prepared for reentry, and the SM 
separated from the CM on schedule. Parachute deployment and other reentry events were 
nominal, and the Apollo 8 splashed down in the Pacific about 5100 yards from the 
recovery ship USS Yorktown at 10:51 a.m. EST, December 27, 147 hours after launch 
and precisely on time. As scheduled, helicopters and aircraft hoveied over the spacecraft, 
and parares'.ue personnel were not deployed until local sunrise, 50 minutes after 
splashdown. The crew was then picked im and reached the recovery ship at 12:20 p.m. 
EST. All primary Apollo 8 mission objectives had been met. Apollo 8 had been the fifth 
Apollo mission to date, the second manned Apollo mission, the first manned mission on 
a Saturn V launch vehicle, and the first manned operation of the Apollo system under 
conditions for which it was designed (443-445) . 

On December 21 a preliminary analysis at MSEC of the AS-503 (Apollo 8) launch 
indicated that all propulsion systems of the vehicle performed normally. The pogo 
suppression system performed as scheduled, and there was no evidence of longitudinal 
vibrations on the S-IC stage. The J-2 engines on the S-11 and S-IVB stages operated 
satisfactorily, and there were no problems with the modified augmented spark ignition 
fuel lines (446) . 

On Decembci 27 MSEC awarded a $173 000, 1 1-month contract to the Boeing Company 
for the study of cost-reduction methods in future space vehicle logistics systems, 
including expendable and reusable systems |447). 

Personnel strength at MAP at tlie close of l%8 was 6095. The total was divided as 
follows: Boeing 3736: O'r^alcr. 1336; Mason-Rust (support contractor), 618; NASA civil 
service, 158; and aiervice Technology Corporation 247. Ling-Temco-Vought, the computer 
service contracto at Slidell, Louisiana, had 245 employees, a reduction of 41 persons 
during the year. 

At MTF personnel at the end of die year totaled 2775, including all government and 
contractor employees. This was a reduction of 6.4 percent from the 2967 at the site 
when the year began. Year-end employment included; Government, 190; General Electric 
Company, 1197; subcontractors of General Electric, 356; stage and engine contractors, 
1028; and construction employees, 4 (448). 
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At MSFC personnel at the end of this year totaled more than 1 3 000, including all 
government and contractor employees (448) . 

NASA ended the year 1 968 with a record of four Saturn flights. These consisted of two 
manned and two unmanned missions. Both the Satum V and Saturn IB launch vehicles 
were manned for the first time in 1968. The Satum V sent Astronauts Frank Borman, 
James Lovell, and William Anders aloft in Apollo 8. The Satum IB vehicles placed the 
first manned spacecraft, Apollo 7, into earth orbit on October 1 1, with Astronauts Walter 
Schirra, Donn Eisele, and Walter Cunningham aboard. The first unmanned Saturn mission 
in 1968 occurred on January 2 when a Satum IB carried an unmanned lunar module 
sp.cecraft into orbit as Apollo 5. The second unmanned Satum mission, Saturn V, came 
wi.h the launching of Apollo 6 on April 4 [449] . 

In December Convair Division of General Dynamics Corporation received a $200 000 
contract from MSFC to study the feasibility of experimental television broadcast satellites 
for the 1972-1977 period. The study would consider use of the Satum V vehicle, both 
manned and unmanned [450] . 

In December there were seven drop-tests in a continuing series of tests being conducted 
at MSFC in the Zero Gravity Drop Tower located in the Satum V Dynamic Stand. 
MSFC’s Test Laboratory conducted the tests in order to assist the Propulsion and Vehicle 
Engineering Laboratory in a study of low gravity fluid mechanics and thermodynamics 
phenomena (451). 
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1969 


The year 1969 began witli varied activity in the Saturn program. As the Apollo 8 crew 
underwent debriefings and medical checks prior to their January 9 visit with the 
President at the White House to receive Distinguished Service Medals, workmen at KSC 
rolled the Apollo 9 space vehicle out to its pad, on January 3, with no hitches. Traveling 
between 0.5 and 0.8 mile per hour the huge vehicle and its mobile launclier and 
transporter made the 3.5-mile trip in almost 9 hours. The 5.5-million pound transporter 
moved its 12.5-million-pound load to the top of the ramp at Launch Complex 39. 
Meanwhile, the Apollo 10 launch vehicle (Saturn/Apollo 505) was stacked inside the 
Vehicle Assembly Building. Schedules called for the Apollo 106 spacecraft to arrive at 
KSC the second week of January and for the AS-505 spacecraft to undergo altitude 
chamber runs |452] . 

On January 9 NASA named Astronauts Neil A. Armstrong (commander), Michael Collins 
(CM pilot), and Edwin E. Aldrin, Jr. (LM pilot) as the prime crew of the Apollo 1 1 lunar 
landing mission scheduled for the summer of 1969. The backup crew would be 
Astronauts James A. Lovell, Jr. (commander), William A. Anders (CM pilot), and Fred W. 
Haise, Jr. (LM pilot) [4531. 

Near the start of 1969 several hundred MSFC employees changed their physical location 
at MSFC. This began with a shift of 400 in Program Management, formerly Industrial 
Operations. The movement of office workers was being made to reflect an organizational 
change announced in January by Dr. von Braun. In another change MSFC telephone 
numbers were converted to a single centrex system. The new MSFC prefix was being 
changed to 453 [454] . 

Telephone exchange equipment valued at almost $1 million, permitting MSFC’s phone 
exchange to utilize a single Centrex system, was placed in operation on February 2 
[4551. 

The MSFC Medical Program qualified at the start of 1969 for the Certificate of Healtn 
Maintenance awarded by the Occupational Health Institute. The certificate indicated that 
the MSFC medical organization was among those U. S. organizations achieving distinction 
for the quality and quantity of constructive health maintenance service for employees 
[456). 

The second stage (S-lI-6) for the Apollo 1 1 mission arrived at KSC on February 5. It had 
been test-fired at the Mississippi Test Facility before arriving at KSC aboard the Orion. 
Meanwhile, NASA announced that the first stage (S-IC-6) of the AS-506 launch vehicle 
would be shipped from the Mississippi test complex on February 10 and would anive by 
barge at KSC on February 16. Schedules also called for the instrument unit (lU-6) to 
leave Huntsville on February 20 aboard the Super Guppy cargo aircraft and to arrive at 
KSC the same day. The third stage of the AS-506 vehicle had arrived at the Kennedy 
launch site on January 19, after being shipped by Guppy aircraft from California [457] . 

As of February 10 acting NASA Administrator Dr. Thomas O. Paine was expressing 
concern at NASA’s inability to develop an attractive Space Station plan which would be 
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Apollo 8 Commander Frank Borman 
thanked MSFC employees in the spring 
of 1969. From the left are C. M. Smith, 
Joyce Taylor, Robert Wilcox, Lloyd Marks 
(in background), Forrest Wells, Tom 
Arnold, Wesley F. Hammer, and 
Carmine DeSar.ctis. 







An aerial view of a portion of the Marshall 
Center showing the Quality and Reliability 
Assurance Laboratory, the Manufacturing 
Engineering Laboratory, and the vertical 
assembly building. 
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Artist’s concept showing commonality of 
design for Shuttle and Orbiter 






Apollo 9 astronauts 



Astronaut Schweickart during EVA 
of Apollo 9 flight 


Launch of Apollo 9 


Dr. Thomas 0. Paine 
became NASA ’s third 
Adhtinistrator on 
Mar. 5, 1969 
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bold and aggressive yet reasonable and, more importantly, one that would demuustratc a 
“united attitude.” Relative to Space Station activities. Dr. Paine considered two major 
NASA in-house problems to be; (1) where should we be going and what is the nature of 
the program? (i.e., size, timing, mode of operation, and systems desired for the Space 
Station program); (2) how do we organize NASA to undertake such a program? [458] 

An indication of retirement trends was a trial retirement program offered for the first 
time at MSFC and a 3.9 percent cost of living increase promised those retiring on or 
before February 28, 1969 (459). 

On February 1 7 die legal affairs office at MTF reported that membeis of the Lee Town 
Community (approximately 9 to 1 1 miles north of the S-IC test stand) were circulating 
petitions requesting that MTF static testing be stopped or that much stricter safety 
criteria be utilized (460| . 

The Apollo 9 Countdown Demonstration Test (CDDT), last major test before the 
scheduled February 28 launch date, ended on February 19 at KSC. Meanwhile, the “wet” 
portion of the CDDT ended on February 18 after minor problems. Astronauts James A. 
McDivitt, David R. Scott, and Russell L. Schweickart took part in the February 19 phase 
of the test. Schedules called for the Apollo 9 precount to begin on February 22 and 
continue through the launch. The mission would be the first in-space test for the lunar 
module 14611. 

On February 27 MSFC signed an agreement with North American Rockwell Corporation’s 
Rocketdyne Division for extension of J-2 engine production through April 30. 1970, at 
the reduced rate of one engine per montli instead of three. The engines would not be 
used as rapidly as originally planned because of overall extension of the launch vehicle 
production schedule. The modification amounted to $8 423 454 [462] . 

As an indication of the local interest in MTF activities. Ml F announced that visitors who 
viewed tlie static firings of S-IC-9 numbered approximately 12 000 [463). 

One week before the launching of Apollo 9, human factors seemed on the verge of 
sidetracking all the technical preparations. The three Apollo 9 astronauts developed sore 
throats and nasal congestion, and project officials said that tlie illness could delay the 
launch. In a phone conversation with tlie astronauts’ physician. Dr. Charles Berry, Dr. 
von Braun inquired about the astronauts’ conditions. Dr. Berry replied that things were 
not going very well because of astronaut James McDivitt’s “real acute upper respiratory 
problem” that had not cleared up. Dr. Berry added that if the problem was not better 
soon, the launch would have to be postponed because Dr. Mueller would prefer to delay 
the launch for a short while rather than go with backup personnel 14641. 

A Saturn V booster juccessfully launched NASA’s Apollo 9 (AS-504) at 11:00 a.m. EST 
on March 3. This launch, from Launch Complex Pad A at KSC, was the first manned 
night of an Apollo lunar module. Tlie flight would not continue to the moon, but 
instead the mission was for extensive lunar module tests, extravehicular activity, and 
comniand/service module-lunar module separation, rendezvous, and docking to simulate 
activities after a lunar landing. Tlie launch had been postponed 3 days because the crew 
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had viral infections in their respiratory systems. Physicians feared that the illnesses and 
lack of rest might hinder the men’s performance. During the 3-day hold the astronauts 
studied mission procedures and worked in a mission simulator. They also got some rest 
prescribed by their doctors. They took medication until March 1. and by March 3 the 
doctors had said the colds were clear. The primary objectives of the mission included 
demonstration of crew, space vehicle, and mission support facilities performance during a 
manned Saturn V mission with the command/service module and the lunar module. The 
launch events occurred as planned as the spacecraft carried Astronauts James A McDivitt 
(commander), David R. Scott (CM pilot), and Russell L. Schweickart (LM pilot). After 
post-insertion checkout the crew successfully docked with the LM, and the docked 
spacecraft was separated from the third stage. Two S-IVB bums placed the stage on an 
earth-escape trajectory. On the third day, McDivitt and Schweickart entered the LM 
tlirough the docking tunnel, eva uated the LM systems, transmitted the first telecast, and 
conducted the first manned firinj of the LM descent propulsion system (DPS). They then 
returned to the CSM. 

McDivitt and Schweickavt reentered the LM on the fourth day and transmitted a second 
telecast. Schweickart spent 37 minutes outsie'e the spacecraft, walking between the LM 
and CSM hatches, maneuvering on handrails, and standing in “golden slipper” foot 
restraints. Then he and McDivitt returned to the CSM. McDivitt and Schweickart 
reentered the LM on the fifth day to perform the CSM-LM rendezvous. By the end of 
the fifth day 97 percent of the Apollo 9 objectives had been successfully accomplished. 
On the sixth through the ninth days the crew accomplished tasks that included taking 
multispectral photographs of earth, tracking landmarks, and then preparing for reentry. 
On the lOtli day there was some concern because of unfavorable weather in the planned 
landing area, but the CM-SM separation, parachute deployment, and other reentry events 
were normal. The spacecraft reentered during the 152nd revolution and splashed down in 
the Atlantic east of the Bahamas at 12:55 p.m. EST on March 13 within sigh'; of the 
recovery ship USS Guadalcanal. The helicopter picked up the crew and fle’-v it to the 
recovery ship within 1 hoar after splashdown. This first manned flight of the lunar 
module had qualified the last major component for a lunar landing mission. 

Apollo 9 was the sixth Apollo mission and the third manned Apollo mission. Earlier 
unmanned Apollo flights had yielded all spacecraft information possible without a crew 
on board. Apollo 4 (launched November 9, 1967) and Apollo 5 (launched January 22, 
1968) had both been highly successful, completing inflight tests of all m^jor pieces of 
Apollo hardware. Apollo 6 (launched April 4, 1968), despite launch vehicle problems, 
had attained four of five primary objectives with the spacecraft recovered in excellent 
condition. The first manned Apollo mission, Apollo 7 (October 11-22, 1968), had 
achieved all primary objectives and verified operation of spacecraft for lunar-mission 
duration. The second manned mission, Apollo 8 (December 21-27, 1968), had proved the 
capability of Apollo hardware and systems to operate out to lunar distances and return 
through the earth’s atmosphere [465-468] . 

President Richard M. Nixon named Dr. Thomas O. Paine as the new NASA Administrator 
effective March 5, 1969. The President made the announcement at the White House 
during ceremonies March 5 honoring the Apollo 8 crew [469] . 
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Personnel at the Kennedy Space Center moved tne Apollo/Saturn V launch vehicle for 
the Apollo 10 mission to Launch Complex 39B on March 1 1. Launch of the fifth Saturn 
V vehicle from Complex 39B would mark the first use of this portion of the facility. 
Apollo 9 and three previous Saturn V flights had been from nearby 39A 1470) . 

On March 13, ten days after the launch of Apollo 9, the MSFC Mission Operati ns Office 
submitted its final summary report. The report stated, “Launch of the payload into orbit 
and post-bum checkout was accomplished successfully, but the crew experienced some 
vibration during S-11 at about 8 minutes GET (ground elapsed time). S/C guidance data 
was lost for one orbit, but was recovered by ground station computer reprogramming.” 
Among lesser problems was a master alarm that was received when the docking probe 
first engaged the LM drogue. This anomaly was unexplained but had been experienced 
before with other vehicles [471 1 . 

On March 18 MSFC awarded a contract for additional work on an aerospike engine 
system to the Rocketdyne Division of North American Rockwell Corporation. The new 
contract amounted to $1 142 924. Work would be done at Rocketdyne’s Canoga Park, 
California, facility and at the company’s Nevada Field Laboratories. The aerospike engine 
(also called a plug-nozzle) was a ring-like engine with many tiny throats along its 
circumference that discharged engine exhausts down the sides of the plug. By the 
aerospike’s action, the performance characteristics of a full-length nozzle were permitted 
without any increased weight and length [472). 

A second group of MSFC astronauts participated in full pressure-suit test operations in 
the Neutral Buoyancy Simulator at MSFC to evaluate ATM hardware configuration 
changes and to suggest further changes to facilitate ATM extravehicular activity 1 473). 

After reviews by top NASA officials. Administrator Thomas O. Paine announced on 
March 24 that Apollo 10, scheduled for launch May 18, would be a lunar orbit mission 
in which two astronauts would descend within 50 000 feet of the moon’s surface. As Dr. 
Paine made the announcement, the Apollo/Satum V 505 vehicle waited at Launch 
Complex 39B to lift astronauts Thomas P. Stafford, John W. Young, and Eugene Cernan 
on their 8-day flight. The manned lunar module would approach twice to within about 
10 miles of one of the preselected Apollo landing sites during the 3-day trip to the 
vicinity of the moon. While there would be no actual landing, the mission plan would be 
tile same as for the lunar landing mission (474) . 

General of the Army Dwight D. Eisenhower, Mth President of the United States, died 
March 28, 1969. He had dedicated the Marshall Center on September 8, 1960 (475). 

On March 28 MSFC and Rocketdyne signed a $38 340 000 contract modification 
covering production support on J-2 engines for upper stages of Saturn IB and Saturn V 
launch vehicles. Provisions included work to simplify the engine, make it more versatile, 
and modify it for a reduced lestart time 1476) . 

In response to Dr. von Braun’s concern about the oscillation problems in the 504 flight. 
Lee B. James wrote Dr. von Braun, “We recognize the 504 problem must be worked 
separately and quickly. We are engineering an early center engine cutoff in case it is 
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needed. In sii!nni2ry, ! bclif cvt?r^'onc recognizes the problem which must be solved. We 

are all working best approached to a long-term solution” (477). 


A few days before Apollo 9 astroiiaJts McDivitl, Schweickart, and Scott prepared to 
splashdown in the Pacific, other astronauts were splashing down at MSFC. Three 
astronauts from the Manned Spacecraft Center, who were in . jived in Apollo Applications 
Space Exploration, worked inside the Neutral Buoyancy Simulator at MSFC. The three 
were Dr. Edward G. Gibson. Lt. Comdr. Joseph Kerwin {a medical doctor) and Lt. 
Comdr. Paul J. Weitz. Inside the large water tank the astronauts were able to maneuver 
inside and around a full scale replica of an Apollo Telescope Mou >t and Saturn 1 
Workshop. (478) . 


When Dr. Thomas O. Paine became the new administrator of NASA on April 3, NASA’s 
program of Apollo/Satuni space flights was about one-third accomplished. T.<ere had 
been 10 flights in the Apollo/ Saturn series (479). 


On April 8 MSFC engineers tested one solution to the worrisome problem of longitudinal 
oscillation (pogo effect) or vibration which had occurred on both Apollo 8 and 9 flights 
and the S-II ct.-'»er engine and thrust structure. Since oscillations on both flights occurred 
30 to 40 seconds before the S-II engines shut down, one solution to the problem might 
be to shut down the center engine early. With this in mind, test engineers intentionally 
sluil down the center engine nearly 1!4 minutes early during a captive firing of a Saturn 
V second stage (S-II-8) at the Mississippi Test Facility. This was the first time such an 
experiment occurred. If data obtained from the test should prove satisfactory - and on 
first look it appeared to be - the center engine might be cut off early during the Hight 
of Apollo 10, scheduled May 18. A test of the eiglul: S-II vehicle laster 385 seconds, 
with only the four “outboard” engines functioning the final 86 seconds during this April 
8 experiment. Should the early engine shut down be carried out in order to forestall the 
oscillation problem, there would be a sacrifice of about 500 pounds of the 3000-pound 
payload reserve on the Apollo 10 mission. However, by cutting the engine off early, 
engineers would simply be using the vehicle’s engine-out capability in a planned mode. 
Guidance system of the rocket would treat it as an engine loss and make the necessary 
corrections (480). 


On April 8 NASA released its AAP, “Launch Readiness and Delivery Schedule ML-16.” 
This new schedule called for the same number of Saturn IB and Saturn V launches as 
ML-15, hut moved the launch of the first Workshop 3 morihs tc November 1971. 


On April 9 MSFC awarded two 8-month identical $400 000 contracts, one to Grumman 
Aircraft Engineering Corporation and one to Bendix Corporation, for preliminary design 
and definition studies of dual-mode lunar roving vehicles (DLRV’s) to be included in the 
cargo lofted from earth by Saturn vehicles. The DLRV would provide mobility for one 
astronaut on the lunar surface and could be operated by remote control from earth while 
making automated, long-range traverses of large lunar areas. The DLRV would be 
delivered to the moon aboard Apollo LM (481 ) . 

On April 10 NASA announced the prime crew for the Apollo 12 mission: Astronauts 
Charles Conrad, Jr. (commander), Richard F. Gordon, Jr. (CM pilot), and Alan L. Bean 
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(LM pilot). Tlie backup crew would be Astronauts David R. Scott, Alfred M. Worden, 
and James B. Irwin. The Apollo 12 would land on the moon 4 to 6 months after the 
July 1969 Apollo 1 1 mission (482). 

On April 18 MSFC artnouiiced that it had issued Requests For Proposals for assistance in 
producing 320 completed solar arrays to convert solar energy into electrical power to 
operate the Saturn I Workshop. A preproposal conference was scheduled at MSFC May 1 
(483). 

Expressing appreciation to Saturn Program employees who helped assure the success of 
his flight to the moon and back. Astronaut Frank Bonnan, Commander of the Apollo 8 
crew, visited M3FC on April 24. Borman greeted and shook hands with MSFC workers at 
several locations (484). 

On April 27 several thousand gallons of fuel drained from the Apollo 10 first stage; this 
resulted in an extensive series of checks at KSC to determine if any damage occurred. 
The RP-1 fuel flowed out when the prevalves in the S-IC stage opened while a leak was 
being repaired in the nitrogen pressurization system on the mobile launcher at Pad B in 
preparation for the countdown demonstration test (CDDT). Inspection of the forward 
section of the fuel tank included a series of dye penetrant checks to assure that no cracks 
were present. Entry into the stage for further inspection also was planned (485). 

In proposing to build a Space Station NASA had to make a major decision concerning 
whether or not to build a Space Station utilizing a zero g (gravity) or an artificial g. An 
indication that the decision might be in favor of zero g was contained in an April 28 
note from Dr. Mueller to Dr. Paine in which Dr. -dueller stated that as a result of a 
review of a meeting with representatives of Loewy/Snaith and Astronaut Walter Schirra, 
“Loewy/Snaith is developing new habitability concepts based on the freedom of 
movement afforded by a zero g environment.” 

In a subject area related to orbiting space laboratories some 250 scientists and engineers 
from universities, government, and industry attended a Workshop on optical telescope 
technology at MSFC April 29 through May 1 . The purpose of the Workshop was the 
exchange of technical information related to tlie design of future sp‘*ce telescopes and 
identification of the research and technology efforts needed to support future missions. 
NASA’s Office of Advanced Research and Technology (OART) and its Office of Space 
Science and Applications (OSSA) sponsored the workshop. Speakers discussed the use of 
space telescopes and the instrumentation necessary for selecting astronomy tasks (486) . 

MSFC announced on April 30 that proposals for two design and planning studies of a 
Space Station program for the mid*1970’s, one of which would be directed by MSFC, 
had been requested by NASA. Myor effort of tlie studies would be preliminary design 
and planning of a 12‘man, earth-orbital Space Station which could be developed by 1975. 
It would be designed to have an operational life of 10 years, subject to resupply of 
expendables and rotation of crews with logistic vehicles. Tlie Space Station would be 
envisioned as the initial element of a large space base. The work would include a 
conceptual design of a 50-man space base made up of specialized modules assembled in 
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low earth irbit in tlie late 1970’s and early 1980’s. The space base would be a 
centralized facility in orbit, comparable to a scientific and technical research, 
development, and operations center on earth [4871. 

MSFC’s official weekly newspaper, the Marshall Star stated in a headline on April 30 that 
“Saturn V Propellants Cost 23.4c A Mile For Moon Trip.” The paper went on to add. 
“When the NASA's Apollo/Satum space vehicle makes its long-awaited journey to a lunar 
landing this year, it will travel more than 655 000 statute miles - at a cost in propellants 
of 23.4 cents a mile. The estimate is based on the historic Apollo 8 flight to the moon 
last December. The space vehicle that makes the actual moon-landing flight will follow 
very closely the space trail blazed by Apollo 8. Total fuel bill for Apollo 8’s Saturn V 
launch vehicle and Apollo spacecraft was slightly more than $153 000, an average of just 
under 16 cents a gallon for propellants. Tlie Apollo/Saturn space vehicle got 0.68 mile 
per gallon on its Apollo 8 trip, much less than tlie average automobile, but the 
Apollo/Satum is not of course tlie average automobile” [488). 

Immediately following the successful S-11-8 firing. MSFC is.sued Change Order 1643 to 
NAR. authorizing incorporation of early S-ll center-engine cutoff. Ihc Change Order 
approved modification of stages S-ll-5. S-ll-6, and S-ll-7 pending alternate solutions to 
the excess oscillation problem [489| . 

MSFC announced on May 2 the issuance of requests for proposals for experiment 
modules to be used with a proposed manned Space Station to orbit the earii. in the 
1970’s. This study, under an 8-month contract, would analyze the scientific and 
engineering need for experiment modules and would develop concepts for the least 
number of modules needed. These study tasks included further definition of candidate 
experiment groupings, development of preliminary module concepts, definition of 
minimum number of concepts, development of preliminary design and cost analysis for 
each module concept, and tlie making of a proposed plan schedule. Proposals would be 
due May 22, 1969 (490|. 

On May 2 NASA unloaded an 8-ton airlock at MSFC for ground testing to qualify it as 
part of an orbiting Space Station. The airlock was part of the Apollo Applications 
Program cluster to be launched in the mid 1970’s. NASA flew the 65-inch-diametcr. 
17-foot cylindrical unit from McDonnell Douglas Corporation’s St. Louis plant to be 
joined to the multiple-docking adapter. It would provide an interconnecting passageway 
between the S-IVB rocket stage and the multiple-docking adapter in fliglit. condition 
environmental gases, and provide instrumentation, data management, intercommunication, 
and other services (491 ) . 

After overcoming problems, most of whicli were considered routine, workmen at the 
Cape succc.s.sfully completed tlie “wet” portion of the CDDT for Apollo 10 on May 5. 
One pr'''.ilem not considered routine had been the occurrence on April 21 when several 
'lousand gallons of fuel drained from the Apollo 10 first stage. But after a .series of dye 
penetrant tliccks gave assurnice tliat no cracks were present, the countdown continued 
on schedule, the launch schedule remaining the same, with none of the problems cau;sing 
impact on the launch schedule through the May countdown |4'92, 4931. 


215 



1 




1969 



Airlock trainer viewed from OWS 
end - MDAC-E 



CSMISkylab docking 



Coleman Street was the main business area 
of Wav*>land, Miss., before Hurricane Camille 
leveled the town. Several hundred people, 
including 14 civil service employees of the 
Mississippi Test Facility, once lived hers. 



. ' t 


Sky lab OWS concept 



A TM mockup at MSFC 





ATM canister 


216 


MAY 1%9 


Charles W. Matiiews, NASA's Deputy Associate Administrator for Manned Space Flight, 
sponsored a May 5 meeting in Washington to discuss management of the Space Station 
study. Representing MSFC was Dr. William R. Lucas (494). 

On May 7 N\SA announced tlie establishment of two new groups. One of them was a 
“Space Station task group” under Dr. George E. Mueller, NASA Associate Administrator 
for Manned Space Flight. The otner was a “Space Shuttle task group” under Charles W. 
Mathews, Deputy Associate Administrator for Manned Space Fliglit. Reporting to Dr. 
Mueller would be LeRoy E. Day. former Director of Apollo Test. His group would 
develop NASA materia! for a report on Space Shuttles to the President’s Space Task 
Group by June 15. Frank Borman, former Deputy Director of Flight Crew Operations at 
MSC and Apollo 8 commander, would report to Mathews as Field Director for the Space 
Station effort (495] . 

Oi May 16 MSFC awarded a $4 620'310 contract modification to Chrysler Corporation 
Space Division for vehicle systems engineering and integration on Saturn IB vehicles 
scheduled for NASA Apollo Applications program flights. Work begun on January 1. 
1969, would extend through March e'l, 1970 [496] . 

On May 1 8 another Saturn V booster successfully lifted an Apollo on its way toward the 
moon. NASA’s Apollo 10 (AS-505), first lunar orbital mission with complete Apollo 
spacecraft, was launched successfully from KSC Complex 39, Pad B, at 12:49 p.m. EDT. 
Heading the list of VIP’s for the launch were Vice-President and Mrs. Spiro Agnew. 
Vice-President Agnew had dinner with the crew the night before the launch. NASA 
Director Dr. Paine and the Vice-President co-hosted a luncheon at KSC the day of the 
launch. 

Primary objectives of the AS-505 mission were to demonstrate crew, space vehicle, and 
mission support facilities during a manned lunar mission with the CSM and the LM and 
to evaluate tlie LM performance and cislunar and lunar environments. Launch events 
occurred as planned, and the spacecraft, carrying Astronauts Thomas P. Stafford 
(commander), John W. Young (CM pilot), and Eugene A. Cernan (LM pilot), entered 
initial parking orbit with a 1 1 8.1 -mile apogee and 1 14.6-mile perigee. The astronauts did 
not report any vertical oscillations or pogo during the second stage burn. Such 
oscillations had been experienced on the two previous Saturn V fliglits. Stafford did 
comment that when the Saturn V passed u'lrough maximum dynamic pressure, or “max 
Q,” that “Things are beginning to shake in here.” The astronauts reported oscillations 
during the third stage bum, describing the situation as “worse than on Titan.” Lee James, 
Saturn Program Manager, said that engineers were aware that such oscillations could be 
expected and that “we have some more work to do” in this connection. After lunar 
trajectory insertion and checkout the CSM, code-named “Charlie Brown,” separated from 
the Saturn V third stage (S-IVB) and the LM, code-named “Snoopy.” 

Excellent quality color television coverage of the docking sequences was transmitted to 
the Goldstone tracking station and was seen on worldwide commercial TV. The 
spacecraft entered the moon’s sphere of influence on the fourth day. May 21. On the 
fifth day Stafford and Ceman entered the LM and checked out all the systems before 
firing the SM reaction control system thrusters to separate the CSM and the LM about 30 
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feet and again for a 2.3-mile separation. Tlie LM descent prupulsiun system burn 
propelled the LM to within 9.6 miles of the lunar surface. The crew had no difficulty 
identifying landmarks. Stafford said, “It looks like all you have to do is to put your tail 
wheel down and we’re there .... The craters (around No. 2 landing site) look flat and 
smooth at the bottom. It should be real easy” for the Apollo 1 1 landing. The LM crew 
took numerous photos of the lunar surface and provided continuous commentary on 
their observations after their camera malfunctioned. 

The eSM entered a transearth trajectory after 61.5 hours (31 orbits) in lunar orbit. 
Pictures of the moon as seen from the receding spacecraft were spectacular. On the 
eighth day the crew prepared for reentry, and the SM separated from the CM on 
sciiedule. Parachute deployment and other reentry events occurred as planned. Apollo 10 
splashed down in the Pacific at 12:52 p.m. EOT on May 26, 3.4 miles from the recovery 
ship USS Princeton, precisely on time. The crew was picked up and reached the recovery 
ship at 1:31 p.m. EOT. During their busy schedule the three astronauts had taken time 
to share their voyage with the world. Nineteen color television transmissions totaled 
almost 6 hours. 

All primary Apollo 10 mission objectives and detailed test objectives had been achieved. 
Apollo 10 was the seventh Apollo mission to date, the fourth manned Apollo mission, 
the largest payload ever placed in earth and lunar orbits, and the first demonstration of 
lunar orbit rendezvous. The mission acquired major quantities of photographic training 
materials for Apollo 11 and subsequent missions. NASA planned the Apollo 10 mission 
as a manned lunar mission development flight to demonstrate crew/space vehicle/mission 
support facilities performance during a manned lunar mission with the Command/Service 
Module and Lunar Module, and to evaluate LM performance in the cislunar and lunar 
environment. The Apollo 10 countdown occurred with no unscheduled holds. The major 
activity in the first period of the launch included space vehicle launch, inseition into 
earth orbit, and translunar injection. Major activities during the second phase of the 
mission were a mid-course correction, two lunar orbit insertion burns, and initial LM 
activation. During this second phase the astronauts conducted a 29-minute scheduled 
color television transmission of the lunar surface, and the picture quality of lunar scenes 
was excellent. Major activities in the third period were the LM descent to within 50 000 
feet of the lunar surface, and subsequent rendezvous with the orbiting CSM. Fourth 
period major activity included the LM APS bum to depletion, extensive landmark 
tracking, photography, TV, and transearth injection (TEI) burn. Althougli the crew made 
18 landmark sightings during this period and took extensive stereo strip and oblique 
photographs, they deleted two scheduled TV periods because of crew fatigue. Major 
activities during the fifth period included star-lunar landmark siglitings, and a CSM S-band 
high gain antenna reflectivity test. Major activity during the final phas e included live 
color television, reentry, and recovery [497-501]. 

Responding to a question on the May 18 NBC TV program “Meet the Press,” NASA 
Administrator Dr. Thomas O. Paine said that use of the MOL and of NASA’s Orbital 
Workshop were “two very different projects.” NASA’s was a “longer range program 
aimed at a very substantial facility which would be really a university campus type 
research station in orbit.” MOL was a “program that is well advanced, and is designed to 
find out the military applications of space” [502]. 
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In NASA’s 1969 Astronautics and Aeronautics Chronology entry for May 19 a 
Philadelphia Evening Bulletin reporter was quoted as follows, describing the magnificance 
of the Apollo 10 lift-off: “TV cameras do not do it justice. It is like 100 claps of 
thunder, each following the other with machine-gun speed. The flame that leaps from 
behind the rocket could have come straight from Dante’s inferno. It is too bright to be 
seen with comfort by the naked eye. The earth trembles beneath the f et. two miles 
away. 

“Then the towering rocket, nearly twice as high as Niagara Falls, two-thirds the height of 
the Washington Monument, creeps with agonizing slowness the first few feet off the 
ground, enveloped by a white cloud. 

“Then it is gone - and man is left to wonder and to pray.” 

On May 20 the stacked spacecraft and Saturn V launch vehicle for Apollo 1 1 , first lunar 
landing mission, rolled out to Launch Complex 39, Pad A, at KSC 1503). 

On June 2 NASA announced its preliminary flight plan for the forthcoming Apollo 1 1 
lunar landing mission. The spacecraft, carrying Astronauts Neil A. Armstrong 
(commander), Michael Coliins (CM pilot), and Edwin E. Aldrin, Jr. (LM pilot), would be 
launched from the KSC Launch Complex 39, Pad A, by the Saturn V booster on July 
16, with touchdown occurring on the moon’s Sea of Tranquility on July 20. On July 21 
Armstrong would step onto the lunar surface, followed an hour later by Aldrin. The 
asti'Oiiauts would collect up to 50 pounds of lunar surface samples for return to earth, 
take photos, and deploy an experiments package before leaving the moon on July 21 and 
returning to the CSM being piloted by Collins. They would complete tlieir 8-day mission 
with splashdown in the Pacific on July 24, 195 hours 20 minutes 42.2 seconds after 
launch (504) . 

Charles W. Matliews, Deputy Associate Administrator for Manned Spaceflight, and 
Astronaut Frank Borman visited MSFC on June 9 for discussions concerning the Space 
Station and the Space Shuttle. Dr. W.R. Lucas of MSFC hosted the one-day meeting. 
Mathews recently had been named to head a Manned Space Station Task Group in 
addition to his duties rs Associate Administrator. Astronaut Borman, Commander of the 
Apollo 8 flight, had been named Field Director for the Space Station effort (505) . 

On June 9 Dr. von Braun requested of Dr. Mueller “an early program approval for a 
follow-on procurement of six Saturn V vehicles” in order that procurement activities 
might continue “in support of” schedules structured to support a delivery of AS-516 to 

KSC in January 1973 [506]. 

1 - 

As a followup to a September 1968 letter in which MSFC had stated a position at the 
initiation of the cryogenic proof test program that the testing was not considered 
essential in man-rating the S-11 structure. Col. Lee James on June 16 reiterated the MSFC 
position to Lt. Gen. Samuel C. Phillips in another letter. Col. James wrote, “The 
cryogenic test results and subsequently inspections of the structural test articles and flight 
stages S-Il-3, S-Il-4, S-ll-5, S-11-6, and S-II-7 have not disclosed any evidence that 
decreased our confidence in the S-II stage as manufactured and processed through 
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hydrostatic component tests and pncumostatic tests. Based on tliis experience, we are 
recommending that the cryoprool' testing be discontinued cn'ective with S-II-IO. A cost 
savings of approximately $1 000 000 could be realized in the current program.” 

MSFC announced on June 24 the issuance of RFP’s relative to an 8-month study of 
integration of Centaur and Saturn S-IVB stages for possible use in future unmanned 
high-velocity missions. Proposiils for the study, which would include six launch vehicle 
configurations, would be due on July 10 1507] . 

The first stage of the Saturn V (SA-508) launch vehicle to be used on the Apollo 13 
mission reached KSC on June 16. The second stage, scheduled to leave MTF on June 25. 
would reach KSC on Jiiur 30. The third stage had arrived at KSC on June 13. The 
Instrument Unit would be flown to KSC on July 7 (508] . 

MSFC announced tlie return of Maj. Gen. Edmund O’Connor to the U.S. Air Force 
following the Apollo 1 1 launch. General O’Connor joined MSFC 4'/2 years earlier, as 
Director of Industrial Operations (currently Program Management), and had been a key 
figure in MSFC management and in the Apollo Program management team. Lee B. James. 
Saturn V Prog’^am Manager, succeeded General O’Connor as Director of Program 
Management (509). 

On June 26 the Saturn V first stage (S-IC-ll) caught fire in the test stand at the 
Mississippi Test Facility during an acceptance test that was scheduled to last 1 25 seconds. 
The test was terminated automatically after 96 seconds when the temperature on the No. 
3 engine turboprop exceeded the limit. The fire was extinguished by a fire-control system 
built into the test stand after burning for less than an hour [510] . 

On June 30 tlirce aerospace industries received space agency contracts totaling 
$2 238 734. Under terms of the contracts the three industries would study design 
concepts and development requirements for a nuclear rocket stage which could replace 
the current third stage of the Saturn V launch vehicle for advanced missions in the late 
I970’s and 1980 period and which would serv.? as a workhorse for earth orbital and 
planetary applications. The tliree 1 0-month contracts went to McDonnell Douglas 
Corporation, $913 000; North American Rockwell Corporation, $756 734; and Lockheed 
Aircraft Corporation, $569 000. Payload concepts and their development requirements 
for potential flight tests and early operational applications of this nuclear stage would 
also be considered. The proposed nuclear stage would use the NHRVA (Nuclear Engine 
for Rocket Vehicle Application) being developed jointly by NASA and the Atomic 
Energy Commission 1511). 

While many throughout tlie world doubted tlie possibility of safely landing men on the 
moon, there were nonroutine indications within MSFC that the Center had strong faitli in 
the technical competence and expertise that would assure a successful mission. Six weeks 
before tlie scheduled Apollo 1 1 launch, a iiiemorandum went to all MSFC employees 
stating, “We have all worked very hard for a long time to realize a national goal of 
getting men to the moon and back. For this reason Dr. von Braun wants as many MSFC 
employees as possible to attend the launening of Apollo 11, scheduled for 10:27 a.m. 
EDT on July 16, 1969. MARS Ims been :;sked to make travel arrangements for those 
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employees who would not otherwise have an opportunity to see this launching.” A few 
days later MSFC gave further indication of its optimism by announcing t.iat Huntsville 
personnel headed by Messrs. David Newby, General Chairman; John Chase, Manager; Jim 
Johnson, Co-Manager; and Everette Brouillette, President of the AFGE Lodge, were 
planning a giant celebration in Huntsville On July 26 following the lunar flight. Dr. von 
Braun, Dr. Rees, and Mr. Gorman decided a few days before the announcement that it 
would be appropriate for MSFC to sponsor such a celebration (512). 

The Director, MSFC, assigned lesponsibilities for development and procurement of 
manned LRV’s for use on Apollo missions in 1971. Consistent with the “phased project 
management” philosophy under tlie Center’s new organizational structure, the Director 
transferred the overall responsibility for the project from Program Development to 
Program Management excluding the responsibility of the Dual Mode Lunar Roving 
Vehicle effort. Within Program Management, the LRV Project Office would become an 
element of the Saturn Program Office. Pending final plans for the organization, an LRV 
Task Force consisting of personnel from Program Management, Program Development, 
and Science and Engineering would be used, managed by Saverio F. Morea, as manager of 
the LRV Project. Assisting Morea as chief project engineer and acting deputy manager of 
the project would be James A. Belew, formerly task team manager of the LRV effort in 
Program Development (513). 

The Apollo 1 1 booster, spacecraft, and Astronauts Neil A. Armstrong. Michael Collins, 
and Edwin E. Aldrin, Jr., completed a final countdown rehearsal test, July 3. The 
astronauts achieved a simulated lift-off at 9:32 a.m. EDT at the exact time of the 
scheduled July 16 launch. Final countdown for the first manned lunar landing mission 
would begin July 10 [514]. 

On July 4 NASA officials ordered technicians to repaint the Saturn V third stage (S-IVB) 
after it was discovered that the old coating had begun to peel. Thermal paint would help 
protect the super-cold hydrogen fuels from the sun’s heat. Repainting of the stage, 
scheduled to boost the manned Apollo 11 spacecraft toward the moon July 16, would 
not affect the launch date [SIS] . 

The Apollo 1 1 countdown began at KSC at 7:00 p.m. EDT on July 10 in preparation for 
launch at 9:32 a.m. EDT on July 16 (516] . 

On July 11 MSFC issued RFP’s for the design, development, test, and delivery for four 
flight models of a manned lunar roving vehicle. This four-wheeled, 400-pound vehicle 
would be carried to the moon on board the LM in 1971 to transport astronauts, tools, 
lunar samples, and other equipment and experiments [517] . 

That the Saturn Program was nearing the center of the world’s stage was apparent as the 
flight of Apollo 1 1 approached. First notables to arrive at Cape Kennedy on the eve of 
the Apollo 1 1 launch included former President and Mrs. Lyndon B. Johnson and 
Southern Christi n Leadership Conference president, the Reverend Ralph D. Abernathy. 
The Johnsons arrived in military aircraft assigned by President Nixon, to attend a 
luncheon honoring James E. Webb, former NASA Administrator. Abernathy led 25 poor 
Southern families to protest Federal funding priorities. NASA Administrator, Dr. Tliomas 
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O. Paine, met a group of 150 poor people outside a KSC gate where Abernathy requested 
40 VIP passes to the launeli, asked Dr. Paine to join the tiglit against poverty, and ui^ed 
that NASA technology be converted to finding a new way to feed tire poor. Dr. Paine 
agreed to admit members of tire group to tire laund' nl pledged to do what lie could to 
adapt soace-developed food concentrates to aid undtr, le.ished. “It will be a lot harder 
to solve the problems of hunger and poverty than it is to send men to the moon,” Dr. 
Paine said. But. “If it were possible for us not to push th it button tomorrow and solve 
the problems you are talking about, we would not push tlic button.” He said that the 
space program and science could be used to help solve the poverty probl 'ms. “I want 
you to hitch your wagons to our rocket and tell the people the NASA program is an 
example of what this country can do.” The poor people said they would pray for the 
Apollo 1 1 astr-onauts. By evening 500 000 tourists had arrived in Breva- ' rounty. site of 
KSC, with ) million expected by early morning. The air traffic had (;cuurupled. with 10 
local airfields handling over 1200 small aircraft and 200 piivate Jets. Aircraft were to 
bring Vice-President Spiro T Agnew, over 200 congressmen, 60 ambassadors, 19 
governors, 40 mayors, and other public figures for the July 16 launch. More than 1000 
police struggled to eontrol road traffic, and hordes settled to sleep on beaches from 
which they could see the illuminated spacecraft on the launch pad (518|. 

From July 16 through June 24 the Apollo II (AS-506) manned lunar landing mission 
flown by NA.SA achieved an 8-year goal set by President Kennedy on May 25, 1961. On 
July 20 the .spacecraft’s LM iKagle) landed on the lunar surface, and the first man 
stepped out onto the moon. Two astronauts performed their assigned tasks on the lunar 
surface before reentering the LM to lift off from the moon, redock with the CSM, and 
return safely to earth. The historic Apollo mission - one of man’s boldest adventures - 
began at 7:32 a.m. EDT, July 16, at tire Kennedy Space Center. Millions around the 
worid and thousands at the Florida launch site observed the lift-o(f of the giant Saturn V 
vehicle. Crewmen were Commander Neil Armstrong, Michael Collins, and Edwin E, 
Aldrin, Jr, 

A backward glance at the mission .shows that the Saturn V booster lifted the spacecraft 
from the KSC Launch Complex 39. Pad A, as planned, and the spacecraft carried the 
astronauts into circular earth parking orbit. After the post-insertion checkout, the C'SM 
separated from the Saturn third stage (S-IVB). The successful propellant dump provided 
the impulse to the S-IVD for a slingshot maoei'ver to earth-escape velocity. The 
spacecraft entered lunar orbit at 1:28 p.m. EDT on July 19. Both lunar orbit insertion 
(LOI) bums were made when Apollo 1 1 was behind the moon and out of “sight” of the 
manned space flight network stations. 

Armstrong and Aldrin entered the lunar module on July 20, and the LM landed on the 
moon at 4:18 p.m. EDT, July 20, in the Sea of Tranquility. Annstrong reported: 
“Houston, Tranquility Base Here - The Eagit has landed.” Mission Control rei.lied: 
“Roger, Tranquility. We copy you on the ground. You got a bunch of gays about to turn 
blue. We are breathing again. Thanks a lot.” .he lunar crew readied the lunar module for 
immediate ascent and then took a brief rest before depressurizing the cabin. Then the 
astronauts requested and were granted permission to descend to the moon’s surface - 
about 4'/2 hours easier than originally scheduled. Aldrin remained inside the LM and 
recorded Armstrong’s descent with a camera. Annstrong took man’s first step on th" 
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moon at 9:56 p.m. CDT. July 20. An estimated 600 million viewe»’«! on earth - one-fifth 
of tlie world’s population - watched live TV transmission and heard him describe the 
feat as “one small step for a man - one giant leap for mankind.” Collins, orbiting the 
troon alone in the CSM, was unable to see the landing and subsequent walks on the 
moon because the CSM was not equipped to receive TV transmission. Aldrin, about 40 
minutes behind Armstrong, followed Armstrong onto the moon’s surface, and Uic 
astronauts collected bulk samples of assorted surface material and selected rock chunks, 
two core samples, and 20 pounds of discretely selected material. Then the astronauts 
transferred the m.aterial to the LM and reentered the LM themselves. 

At 12:45 p.m. CDT, July 21, the IM successfully lifted off the moon after 21 hours 36 
minutes on the lunar surface. All mar ascent and rendezvous maneuvers were normal. 
The LM docked once more with the CSM, the crew with samples transferred to the CSM, 
a.nd the LM ascent stage was jettisoned into lunar orbit. The CSM entered transearth 
trajectory after 59 hours 28 minutes (30 revolutions) in lunar orbit. The CM, code-named 
Columbia, separated from the SM on schedule. Parachute deployment and other reentry 
events occurred as planned, and Apollo 11 splashed down in the mid-Pacific at 1!:S1 
a.m. CDT, July 24, 15 miles from the recovery ship USS Hornet, 195 hours 19 minutes 
after launch. The astronauts climbed out of the Apollo 1 1, and a helicopter carried them 
to the recovery riiip - then the CM was retrieved. The primary Apollo 1 1 mission 
objective of a lunar landing and all detailed test objectives had been achieved. Apollo 1 1 
had been the eighth Apoll'^ mission, the fifth manned Apollo mission, and the first 
manned lunar landing mission (5 19-522). 

On July 18 NASA Administrator Dr. Thomas O. Paine approved the change from the 
“wet workshop” concept to the “dry worksliop” concept for the Orbital Workshop by 
signing a Project Approval Document change request. Dr. Paine’s approval of the “dry 
workshop” concept followed a May 27, 1969, Apollo Applications Program review 
presentation to the administrator concerning the “dry workshop” alternative. In general, 
the change was made necessary when the “wet workshop” concept became obsolete as 
mere anH more operational requirements added weiglit to the project, necessitating the 
lifting of the Workshop by a Satuir V rather than a Saturn IB. 

MSFC employees along with those of all Executive departments, independent 
establishments, and other Governmental agencies observed a “National Day of 
Participation” proclaimed by President Nixon because of the historic occasion of man’s 
first step on a celestial body other then the earth :523] . 

On July 22 NASA announced plans to launch the Workshop and Apollo Telescope Mount 
together in 1972, using the first two stages of the Saturn V in place of the Saturn I Wet 
Workshop. The Workshop would be outfitted on the ground and would arrive in a 
235-mile circular orbit equipped for immediate occupancy by astronauts and with the 
ATM attached. Program objectives would remain the same as when NASA intended to 
use the Saturn IB second stage as the 1971 Workshop to provide an environment in 
which man could live and work for extended periods in space and to study man’s 
physiological and psychological responses and capabilities in space. As a result of the 
Apollo Program success, the Saturn V hardware from that program would be available for 
this revised plan [524). 
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On July 23 tl»c contrs'.'t witli (iruniin<in Aircraft Corporation for tlic niodificution of an 
LM ascent stage for use with the ATM was terminated. Tiic LM ascent stage was no 
longer needed when the decision was made to put the Workshop with the ATM attached 
in orbit with the Saturn V vehicle 1 525 1 . 

NASA announced cn July 23 the selection of two lerospace industry teams to conduct 
design and planning studies of a future manned Space Station which could reach flight 
status in the mid-1970’s. One of the teams would be headed by McDonnell Douglas 
Corporation, Huntington Beach. Califoniia, and the other would be headed by North 
American Rockwell Corporation, Space Division, Seal Beach, California. The two teams 
would conduct parailel, 11 -month program (phase B) studies. Each v/ould be valued at 
approximately 2.9 million dollars. wiSFC would direct the study contract with McDonnell 
Douglas, while MSC would direct the study contract with North American Rockwell, 
Major effort of the studies would be preliminary design and planning of the 12-man, 
i.arth-orbital Space Station which could be developed by 1975. It would be designed to 
have an operational life of 10 years, subject to resupply of expendables and rotation of 
crews with logistics vehicles. The Space Station was envisioned as the initial element of a 
large space base and as a means for investigating the problems associated with manned 
habitation of space for extended periods, such as would be encountered in future manned 
planetary missions. The work would aiso include a conceptual design of a 50-man space 
base made up of specialized modules assembled in low earth orbit in the late 1 970’s and 
early 1980’s (526], 

On July 24 the city of Huntsville, Alabama, held a community-wide celebration at its 
courthouse square following splashdown of Apollo 1 1 at the end of the first 
moon-landing mission. Four local councilmen hoisted MSFC’s Director, Dr. Wernher von 
Braun, on their shoulders as thousands cheered and waved banners saying, “Huntsville is 
Rocket City USA” [527). 

MSFC employees joined in a Lunar landing Celebration at the newly established MARS 
picnic area at the Center. Foods, rides, a midway, and space exhibits were featured. Dr. 
von Braun spoke to the employees shortly after noon expressing his thanks for a “job 
well done.” Aiso at a lunar landing celebration dinner and dance in Huntsville, Dr. 
Wernher von Braun said: “We worked together and together we accomplished our part of 
the mission. The moon is now accessible” 1528], 

MSFC announced on July 28 the transfer of Maj. Gen. Edmund F. O’Connor (USAF), 
Director of Industrial Operations, effective July 31. General O’Connor, on loan to NASA 
from USAF for the past 5 years, would become Vice Commande*' of the Air Force 
Aeronautical Systems Division. He would be succeeded by Lee B James, Saturn V 
Manager. MSFC [529] . 

On August 1 NASA awarded a $1 170 000 contract to the Martin Marietta Corporation, 
Orlando. Florida, for certain flight hardware to be used in the Apollo Applications 
Program. The assignment, which was expected to take 18 .months for completion, called 
for fabrication, testmg, and delivery of 15 Saturn V Workshop rate gyro processors, a 
module test set, and the retrofit of 22 Apollo Telescope Mount gyro processors. The rate 
gyro packages would fly on a large scale earth-orbiting Workshop in 1972. The gyros 
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would provide precise attitude control of the Workshop cluster including the Apollo 
Telescope Mount. Work under the contract would be performed at the contractor’s 
facility in Orlando (530J. 

On August 2 NASA named Rocco A. Fetrone as successor to Lt. Gen. Samuel C. Phillips 
(USAF) as Director of the Apollo Program, effective September 1 . Dr. Petrone had been 
Director of Launch Operations at KSC since 1966. He would be succeeded by Deputy 
Director ol Launch Operations Walter J. Kapryan. Petrone had been Saturn Project Office 
a«.d Apollo Program Manager [531]. 

Astronauts 0. K. Garriott, R. W. Cunningham, and R. L. Schweicka.rt visited MSFC’s 
Neutral Buoyancy Simulator and evaluated ATM film retrieval systems on August 5. They 
suggested a number of hardware and procedural changes which should be incorporated 
(532). 

On August 6 NASA named the flight crews for Apollo 13 and 14 lunar landing missions. 
Prime crewmen for Apollo 13 would be Astronauts James A. Lovell, Jr. (commander), 
Tliomas K. Mattingly II (CM pilot), and Fred W. Haise, Jr. (LM pilot). The backup crew 
would be composed of Astronauts John W, Young, John L. Swigert, Jr., and Charles M. 
Duke, Ji. Apollo 14 prime crewmen would be Alan B. Shepard. Jr. (commander), Stuart 
A. Roosa (CM pilot), and Edgar D. Mitchell (LM pilot). The backup crew would be 
Astronauts Eugene A. Ceman, Ronald E. Evans, and Joe E. Engle. Both missions would 
include lunar exploration and deployment of Apollo lunar surface experiment packages 
(ALSEP). The total lunar surface stay time would include two EVA periods v^f 3 hours 
each and would not exceed 35 hours. The flights would be the first for Astronauts 
Mattingly, Haise, Roosa, and Mitchell (533). 

NASA announced on August 7 that General Dynamics Corporation, San Diego, 
Califoniia, had received a contract from the NASA Marshall Space Flight Center to study 
experiment modules to be used with a proposed manned Space Station. Tlie final amount 
of the contract was $950 000. This 8-month study would complement the Space Station 
investigations to be carried out by McDonnell Douglas Corporation and North American 
Rockwell Corporation. General Dynamics would study the variety of experiments suitable 
for a manned Space Station. Some of those under consideration included astronomy, 
space physics, engineering and operations, earth applications and meteorology, 
biomedicine and biotechnology, space biology, advanced technology, and materials 
processing [534]. 

On August 7 NASA modified a contract with the Boeing Company that called for 
continued Saturn V systems engineering and integration through June 1970. Amount of 
the award was $15 455 800. The work would be performed in Huntsville and would 
cover work from June 1967 through June 1970. Boeing, builders of the Apollo/Satum 
V’s 7.5-million-pound-thrust first stage, performed systems engineering on all six Saturn V 
vehicles launched so far in the program. This contract modification continued the effort 
through 10 Saturn V launch vehicles [535]. 
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On August 8 a letter contract between MSFC and the McDonnell Douglas Astronautics 
Company defined the provision lor two Saturn V Workshops. The first one was scheduled 
for launch into low earth orbit in 1972; tlie second Workshop would initially serve as a 
backup. The Workshop would be a converted S-IVB stage in which astronauts could live 
and work for periods up to 8 weeks. The 1 0 000 cubic foot hydrogen tank, which the 
crew would occupy, would be many times larger than any spacecraft flown before. The 
estimated cost of this cost-plus-fixed fee/award-fee contract was S97 340 000. The 
contract would run through July 1972, and work would be performed at the McDonnell 
Douglas Western Division at Huntington Beach, California (536) . 

On August 8 MSFC modified a contract with the McDonnell Douglas Astronautics 
Company for continued work on two airlock modules, test, and checkout of the 
modules, systems and documentation, and logistics support. Cost was estimated at 
$87 450000, and the work would be performed primarily at the McDonnell Douglas 
Eastern Division in St. Louis but also would involve some effort at the three manned 
space flight centers - MSFC. KSC, anJ MSC. Tlie airlock would be a part of an Apollo 
Applications Program cluster to be flown in 1972. The cluster would be made up of 
t'e»1ain elements including the Saturn V Workshop, multiple docking adapter, Apollo 
command and Service module, and the Apollo Telescope Mount. One airlock was already 
undergoing tests at MSFC (537J . 

On Augusr 13 NASA released its AAP “Launch Readiness and Delivery Schedule ML- 17.” 
According to this new schedule there would be *'■ eii Saturn IB and two Saturn V 
launches with two dry Workshops flown on Saturn / vehicles, and two ATM’s planned. 
The first Workshop launch would be in July of 1972. 

Hurricane Camille hit the Mississippi Gulf Coast late Sunday, August 17, and moved 
inland east of the Mississippi Test Facility. Altirough there was widespread damage to the 
small ;.ommunities in the storm’s path, Hurricane Camille caused relatively little damage 
at the MSFC’s Mississippi Test Facility and the Michouu Assembly Facility. No injuries 
were reported at either facility. Area reports indicated that the Saturn V first (S-lC-12) 
and second (S-I! i0) stages in the test stands were not damaged. 

Many Huntsville space workers sped rescue and recovery equipment and supplies to the 
assistance of their coworkers at the Gulf Coast. By midnight Monday, .August 18, a 
convoy from Huntsville began a long journey to the coast. A mobile 200-bed emergency 
hospital was part of the convoy. Other equipment and vehicles included large generators, 
three ambulances, vans of cots, civil defense food supplies, hand tools and chain saws, 
water trucks, four buses, two gasoline trucks and two diesel trailers, and several utility 
trucks. Almost two dozen MSFC employees went with the convoy or arrived by plane in 
the area. 

Early Tuesday mornins, two doctors, two nurses and two medical technicians flew to 
MTF for briefings, then to Pass Christian, where they set up an emergency hospital. 
Working tlirough the night Tuesday, the medical team was not relieved until late 
Wednesday morning when a 400-man Navy Seabee force began moving into the area. 



AUGUST - SEPTEMBER 1969 


Meanwhile, the convoy of supplies and equipment reached Pass Christian by iaie Tuesday 
afternoon and went into operation, clearing streets, caring for refugees, and cleaning the 
school building where the hospital and communications center were located. NASA 
equipment provided the only communications with the outside world for more than 24 
hours 1538). 

The Director, MSFC, sent letters to the Center’s Huntsville employees urging support of a 
Disaster Fund Drive under way to aid MAF and MTF employees who had suffered 
extensive losses due to Hurricane Camille. The Director established a Disaster Assistance 
Committee to accept donations [539) . 

On August 26 MSFC issued a $56 727 contract for development during the next 6 
months of a lunar roving vehicle hazard locator. The locator would use a laser beam to 
spot rocks, holes, and other obstacles on the surface of the moon as the vehicle moved 
forward. Due to the angles of light on the moon, astronauts could not always see well 
into certain areas, particularly shadows. The use of the locator would provide information 
displayed on a screen that would warn them of obstacles hidden from their view. The 
unit would be mounted high on the lunar roving vehicle and would be aimed at the 
ground ahead of the vehicle’s path. The work would be done by Bionic Instruments, 
Incorporated, of Pennsylvania. Duri.ig the first phase of the work, the firm would 
investigate a number of concepts and tlien, later in the period, would produce a 
prototype of the selected concept [540]. 

As of August 28 approximately 20 claims for damages resulting from static firings at 
MTF were outstanding. The Legal Affairs Office announced that denial had been 
recommended in each instance, with the exception of three claims. Portions of the three 
claims involved broken glass and china for which payment had been recommended. There 
had been 10 complaints of damage as a result of the static firing of the S-IC-10 stage on 
April 16, 1969, out of which had arisen one formal claim. This claim had been filed by a 
resident of Pearl River, Louisiana. Rather extensive noise and disturbance had been 
reported as far away as Hammond, Louisiana, although no allocations of damage had 
been received from that area [541-543]. 

In mid- 1969 NASA made studies concerning the conversion of the Skylab from a wet 
Workshop flown on the Saturn IB vehicle to a dry Workshop flown on a Saturn V 
vehicle. Following a iuiy decision by NASA that the Apollo program objectives had been 
achieved, NASA decided that a Saturn V vehicle could be given to the AAP for the first 
Skylab V'orkshop. After making this decision on July 18, NASA released its AAP Skylab 
Launch Readiness and Delivery Schedule ML- 17 on August 13. According to this new 
schedule there would be seven Saturn IB and two Saturn V launches with twu dry 
Workshops flown on Saturn V vehicles and two ATM’s planned. The first Workshop 
launch would be in March of 1972 [544). 

On September 4 a contract was awarded to the McDonnell Douglas Corporation for 
studies relating to a future manned .Space Station which might be flown in mid- 1970. 
Under the $2 899 986 effort, which would last II months, the firm would propose 
preliminary design and planning on the earth orbital Space Station which might have a 
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1 2-man crew and operate for as many as 10 years, subject to resupply of expendables 
and rotation of crews with logistics vehicles. The work would be performed at 
Huntington Beach, California. Meanwhile, a parallel effort was being conducted by MSC 
in Houston and North American Rockwell’s Space Division in Seal Beach, California. The 
space station was being envisioned as the initial element of a large space base and as a 
means for investigating the problems associated witli man’s habitation in space for 
extended periods, such as would be encountered in future manned planetary missions 
1545). 

MSFC announced oi, September 10, 1969, that employees had contributed $35 744.22 to 
help fellow workers at the Mississippi Test Facility and Michoud Assembly Facility whose 
homes and personal belongings had been dam,.t,,’d and destroyed by Hurricane Camille 
(546). 

Five of six suits against the Government for fi 'mages allegedly resulting from static test 
activities at MTF were heard before Federal District Judge Walter L. Nixon. The plaintiffs 
and their neighbors (15 in all) testified that the noise was severe, that their buildings 
vibrated considerably, and that their concrete block hoi ’es and buildings cracked severely 
during the tests. The Government’s acoustic a:. I construction experts testified that the 
sound level in the area of plaint’ '.s’ homes was well below that which would cause 
damage to a concrete block structure (142 dB), that the stiuctures were old and 
substandard, and that they had cracked prior to the tests. The Judge apparently felt that 
the plaintiffs' testimony outweiglied that of the Government experts: he ruled in their 
favor and awarded $27 000 to them for damages [ 547 ] . 

On September 19 MSFC modified a contract with the International Business Machines 
Corporation in Gaithersburg, Maryland, in connection with 27 instrument units ordered 
for the Saturn program. This $19 073 032 modification revised the delivery schedule, 
extended the period of performance by nearly 15 months, and provided for assessment of 
certain MSFC engineering change requests. At the time of this contract modification IBM 
had a contract with MSFC which called for fabrication, checkout, and delivery of 27 
units for both the Saturn IB and Saturn V launch vehicles. The work would be 
performed in Huntsville, Alabama [548] . 

Over 400 management and supervisory personnel attended presentations in MSFC’s Morris 
Auditorium on September 25, 1969. These were given by Director von Braun and other 
key management officials. The subject was space goals proposed by President Nixon for 
the next decade. The presentations covered goals for Apollo, the AAP, the Integrated 
Programs, and Apollo 1 1 science achievements. Other MSFC employees viewed the 
presentations via closed circuit television [ 549] . 

Dr. Thomas O. Paine, NASA Administrator, awarded a total of 1 17 awards at an honors 
ceremony in the Morris Auditorium at MSFC on October 2. Most were in recognition of 
exceptional service to the Apollo program to send men to the moon [550] . 

Effective October 7 MSFC signed a new contract with the General Electric Company’s 
Apollo Systems Division in Huntsville, Alabama, for work in connection with the Apollo 
Applications Program. Under the $10 751000 contract, GE would provide electrical 
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support equipment for the Apollo Telescope Mount and launch systems for the Saturn V 
Workshop multiple docking adapter and airlock. The Workshop would be an early 
manned Space Station to be flown in 1972. The contract called for the work to be 
performed at Huntsville, Alabama; at the Manned Spacecraft Center in Houston; at 
Daytona Beach, Florida; and at the Kennedy Space Center in Florida. Work on the 
project was to be completed by June 30, 1972 [551] . 

A huge Saturn V first stage was erected for display at the MSFC Orientation Center. The 
big booster had arrived from the Michcud Assembly Facility aboard the NASA barge 
Poseidon [552]. 

NASA authorized MSFC in October 20 to issue. RFP’s to the contractors and enter into 
preliminary negotiations for the procurement of six Saturn V vehicles, SA-516 through 
SA-521 [553]. 

On October 20 representatives from Chrysler Corporation Space Division were at MTF to 
familiaiize themselves with the S-H test stand relative to a planned proposal to perform 
Space Shuttle Booster vehicle testing at MTF (554J. 

On October 30 MSFC selected the Boeing Company, Aerospace Group, Huntsville, 
Alabama, to design, develop, test, and deliver four flight-qualified lunar roving vehicles 
and related test and training equipment. The four flight vehicles would be used in 
manned exploration of the moon’s surface. Boeing was one of four contractors that had 
submitted proposals for this work. MSFC estimated the value of the 
cost-plus-incentive-fee contract at $39 591 000 [555]. 

On October 31 NASA de-'ided to add television cameras for interior coverage of the 
Saturn Workshop [556]. , 

On November 1 MSFC became a separate customer (apart from MICOM) of the South 
Central Bell Telephone Company for administrative telephone service. Center personnel 
received a telephone prefix of 453 designating the Center’s service [557]. 

At the Mississippi Test Facility there was a successful test of a Saturn V booster on 
November 3 - the first test of the vehicle since a failure the previous June had caused 
fire on the test stand; the vehicle tested was the S-IC-12. It was fired for 125 seconu.. 
the standard duration for ground tests, by the Boeing Company, maker of the stage. The 
test apparently met all objectives [558] . 

MSFC employees contributed $160 570 to the Combined Federal Campaign, $11440 
more than in 1968. Employee participation was 91.6 percent compared to 92 percent the 
previous year. Approximately 90 percent of the contribution would go to the United 
Givers Fund of Huntsville-Madison Coi.nty and several other counties in Alabama and 
Tennessee where the emplc'^ees lived. The rest would be divided between participating 
organizations of the National Health Agencies and the International Service Agencies 
[559]. 
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On November 9, 1969, Federal District Judge Harold Cox ruled in favor of the 
Government in the case of Pigott versus U. S., a suit for damages allegedly caused by 
static firing at MTF. Damages claimed in this suit were the same type as those claimed in 
prior suits wherein Federal Judge Nixon ruled against the Government 1560) . 

On November 10, 1969, NASA announced the resignation of Dr. George E. Mueller, 
NASA Associate Administrator for MSF (561 ) . 

Tiie Apollo 12 (AS-507) spacecraft carrying Astronauts Charles (Pete) Conrad, Jr. 
(commander), Richard F. Gordon, Jr. (CM pilot), and Alan L. Bean (LM pilot) rose from 
KSC Launch Complex 39, Pad A, at 1 1:22 a.m. EST. November 14 atop a Saturn V. The 
countdown before tlie launch went smoothly except for an unscheduled 6-hour hold at 
T-17 hours (spacecraft cryogenic loading) for replacement of the Service Module’s liquid 
hydrogen tank number 2, which had been leaking. Three thousand invited guests, 
including President and Mrs. Nixon, watched the launch. Curing rocket ascent, observers 
on the ground saw two parallel streaks cf lightning flash between clouds and the launch 
pad. NASA reported that electrical transients, later attributed to electrical potential 
discharges from clouds through spacecraft to ground, had suddenly shut off the 
spacecraft’s electrical power and turned on numerous alarms in the CM. The spacecraft 
automatically switched to backup battery power while the crew restored the primary 
power system. Commander Conrad radioed, “We had everything in the world drop out.’’ 
Control Center commented, “We’ve had a couple of cardiac arrests down here, too.’’ 
“There wasn’t time up here,” Conrad said. However, the power system remained normal 
througliout the rest of the mission. 

Conrad and Bean began the transfer to the LM during the translunar coast 1-hal*' hour 
earlier than planned in order to obtain full TV coverage through the Goldstone tracking 
station. The 56-minute transmission showed excellent color pictures of the CSM, 
intravehicular transfer, LM interior, earth, and moon. A TV broadcast scheduled before 
lunar orbit Insertion was canceled because of the sun angle and glare on the spacecraft 
windows. The spacecraft entered lunar orbit at 10:47 p.m EST on November 17. During 
the first lunar orbit, good quality TV coverage of the lunar surface was transmitted for 
33 minutes. Tlie crew provided an excellent description of the lunar features. Conrad and 
Bean transferred to the LM for 1 Vi hours of housekeeping, voice and telemetry tests, and 
an oxygen-purge-system check; they then returned to the CM. Conrad and Bean reentered 
the LM, and entry into the approach phase trajectory was close to normal. The crew 
took over manual control at 370 feet, passed over the right side of the target crater, and 
landed on the moon’s Ocean of Storms about 600 feet from the Surveyor III spacecraft 
at 1:55 a.m. EST on November 19. Conrad reported extensive dust obscuring the view 
during the final descent. Gordon, orbiting the moon in the CM, “Yankee Clipper,’’ 
reported sighting the Surveyor III and “Intrepid” on the moon. Conrad, inches shorter 
than Neil A. Armstrong, who had stepped on tlie moon on July 21, had difficulty taking 
the last step from the ladder, and when he touched the lunar surface at 6:44 a.m. EST 
on November 19, he said, “Whoopee! Man, that may have been a small step for Neil, but 
that’s a long one for me.” Tlie LM had landed so gently that its shock-absorbing legs 
were barely telescoped. Bean descended at 7:14 a.m. EST on November 19. Shortly after 
the color TV camera was removed from its bracket, transmission was lost a-id was not 
regained for tlie remainder of the EVA. However, the crew collected 40 to 50 pounds of 
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contingency samples and reported mounds resembling volcanoes. Conrad and Bean dusted 
each other off and entered the “Intrepid” after 3 hours and 56 minutes walking on the 
lunar surface. 

After resting inside the LM and checking plans for their second EVA period, the 
astronauts left the LM at 10:55 p.m. EST on November 19, 1 hour and 40 minutes 
ahead of schedule. After walking, Conrad reported that he had fallen once, but Bean had 
picked him up without difficulty. The crew obtained the desired photographic 
panoramas, core samples, trench sample, lunar environment sample, and assorted rock, 
dirt, bedrock, and molten samples. The crew reported that the Surveyor footpad marks 
were still visible and that the entire spacecraft looked brown, as if something had rained 
on it. The crew retrieved parts of Surveyor III, including the TV camera and soil scoop. 
Tliey reentered the LM closing the hatch by 2:44 a.m. EST on November 20, after 3 
hours and 49 minutes of walking on the lunar surface in the second EVA period. 

While the LM was on the moon, Gordon, orbiting the moon in the CSM, completed the 
various photograph assignments. 

At 9:26 a.m. EST on November 10, the LM successfully lifted off the moon after 31 
hours and 31 minutes on the lunar surface, leaving behind the LM descent stage. The 
rendezvous maneuvers occurred as planned, and the LM docked with the CSM at 12:58 
p.m. EST on November 20. At 3:49 p.m. EST on November 21 the crew fired the engine 
that injected the CSM into transearth trajectory after 89 hours and 2 minutes (44 
revolutions) in lunar orbit. Good quality transmission of a question-and-answer period 
with scientists and press was conducted for 37 minutes. The CSM was separated from the 
SM, parachute deployment and other reentry events occurred as planned, and the 
“Yankee Clipper’ splashed down in the mid-Pacific at 3:59 p.m. EST on November 24, 
4.03 miles from the recovery ship USS Hornet. During the mission the largest U.S. 
payload had been placed in lunar orbit (72 335 pounds after lunar orbit insertion). 
Apollo 12 had been the ninth Apollo mission to date, the sixth manned Apollo mission, 
and the second manned lunar landing mission [562-566] . 

MSEC transferred technical management of the modified lunar module ascent stage 
(LM-A) to MSEC on November 15 and the airlock module in December. Contractors for 
these two modules were Grumman Aircraft Corporation and McDonnell Douglas 
Corporation, respectively (567] . 

MSEC announced on November 20 that tlie top stage of the Saturn rocket which had 
successfully boosted the Apollo 12 spacecraft to the moon was currently In a large 
elliptic orbit around the earth. On three previous missions the S-IVB stage had passed 
behind the moon in a corridor 970 to 2750 nautical miles wide and had entered an orbit 
around the sun on a path slightly closer and a little faster than that of earth. Passing the 
trailing edge of the moon at those distances, the announcement reported, “the stage 
receives a slight velocity increase due to lunar gravity, which slips the stage into sun 
orbit. This means of discarding the stage is called a slingshot maneuver. During the 
present mission, the stage passed outside the corridor - about 4000 nautical miles behind 
the moon. It did not gain sufficient gravitational pull to make the sun orbit” [568|. 
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On November 24 MSFC shipped an F-l engine and a J-2 engine from MSFC io New 
Orleans en route to France as part of the NASA exhibit at the Paris Air Show |569|. 

On December 8 Dr. George F. Mueller, NASA Associate Administrator for Manned Space 
Fliglit, made his annual staff visit to MSFC. It was his final official visit to the Center, 
occurring only 2 days prior to the effective date of his resignation [5701 . 

On December 1 1 NASA announced the appointment of Charles W. Mathews, Deputy 
Associate Administrator for Manned Space Flight, as Acting Associate Administrator for 
Manned Space Flight, replacing Dr. George H. Mueller, who resigned the previous day 
1571). 

On December 18 Dr. von Braun requested authorization of Dr. Mueller to proceed with 
formal negotiations and an award of a contract with the Boeing Company for the 
procurement of long lead items and associated services for additional S-IC stages. MSFC 
considered this action necessary “as an interim step pending the approval of the Saturn V 
Procurement Plan. The estimated cost of this contract is $2.4 M and local approval is 
intended" (572). 

Near the end of 1969 there was much Saturn activity associated with NASA’s Mississippi 
Tost Facility. A Saturn V second stage (S-H-12) had arrived at MTF on December 20 for 
several months of acceptance testing, including a static firing, after shipment from the 
North American Rockwell Cori'ioration plant at Seal Beach, California. Following 
extensive checks and inspections, tlie S-IM2 would be test-fired in February 1970. It 
would then be stored at MTF until needed at KSC. 

Meanwhile, three other S4I stages and one S-I stage were at MTF; S-II-9 was undergoing 
final inspection before its scheduled shipment to KSC on January 8. There it would 
become part of the Saturn V that would launch Apollo 14 to the moon. Stages S-II-10 
and S-IM 1 were having modification checks before their shipment to the Kennedy 
Center. S-II-10 would be shipped in May 1970, and S-IM 1 would be shipped in October 
1970. S-1C-I3, booster stage for the Apollo 18 mission, was scheduled for static firing at 
MTF January 14. Its shipment date to KSC had not yet been scheduled (573, 574]. 
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On January 2 MSFC shipped the test version of the Saturn V vehicle’s third stage to the 
McDonnell Douglas plant at Huntington Beach, California, for modification. The S-IVB 
stage went from MSFC to the West Coast aboard the Super Guppy aircraft. The stage, 
formerly identified as the S-IVB 500 F, or facilities stage, would be converted into a 
Saturn V Workshop “dynamics test article.” Once the modification was complete, the 
stage would be used in the Apollo Applications Program’s dynamics and acoustics testing 
activity. The stage was formerly a part of the Saturn V facilities vehicle used to check 
out manufacturing, testing, and launching facilities early in the Apollo/Satum V program. 
The stage had been returned to MSFC from KSC early in 1969 [575] . 

The Apollo 1 2 crewmen who visited the moon less than 2 months earlier spent 3 hours 
in Huntsville on January 8. Astronauts Charles Conrad, Jr., Richard Gordon, Jr., and 
Alan Bean thdiiked the many MSFC employees who had helped to make their lunar trip 
possible. The astronauts made speeches to several thousand employees, and thousands of 
others saw them as their motorcade passed through the Arsenal to the downtown 
Huntsville area [5761. 

On January 8 N.ASA announced the appointment of Dale D. Myers, Vice-President and 
General Manager of North American Rockwell Corporation’s Space Shuttle Program, as 
NASA Associate Administrator for Manned Space Flight, effective January 12. Myers 
would succeed Dr. George E. Mueller, who left NASA on December 10, 1969 [5771. 

On January 14 MSFC modified its contract with the Boeing Company to include changes 
incorporated in the first stage of the Saturn V rocket. The changes had been made on 
subsequent flight stages after the second Saturn V experienced excessive oscillations on 
an unmanned research and development flight, April 4, 1968. Under the S4 360 260 
modification, Boeing installed “accumulators.” or small gas reservoirs, in the liquid 
oxygen prevalves of the first stcge to change the frequency pattern in the propulsion 
system. Additional ground testing and studies of flight data led to the decision to install 
the accumulators [5781. 

On January 23 NASA awarded separate contracts to three firms to study the possible 
modification of existing rocket engine test stands for use in developing a new Space 
Shuttle engine. Not yet under development, the new engine would be used in clusters to 
power a reusable space vehicle, or Shuttle, which would be flown as many as 100 times. 
A total of 1 2 test positions in three locations would be examined, and recommendations 
would be made as to the possible conversion of the stands for captive firing the new 
propulsion system. All of the test facilities would be government property. No decision 
had been made as to how many test positions would be needed in the Shuttle program. 
Four of the test positions were at MSFC; Aerojet General Corporation, Sacramento, 
would study the MSFC-Huntsville facilities. Four positions were at the NASA Rocket 
Engine Test Site, Edwards, California, whe*‘e the study would be done by the 
Rocketdyne Division of North American Rockwell Corporation, Canoga Park, California. 
And four positions were located at the NASA-Mississippi Test Facility, where the study 
firm would be the Pratt and Whitney Division of United Aircraft, West Palm Beach, 
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Sky lab 's three-mission program 




Dr. von Braun and family. Senator Sparkman, 
and Governor Brewer standing beside plaque 
placed in memory of Dr. von Braun by citizens 
of Huntsville and Madison County, 
Alabama, at MSFC. 



Dr. George Low (center), NASA 
deputy administrator, answered 
questions from newsmen at a 
February 1970 press conference, 
following his talk to Marshall Center 
employees. With Low were Dr. von 
Braun', Dale Myers, newly appointed 
associate administrator for Manned 
Space Flight; and Dr. Eberhard Rees, 
who would become MSFC 
director March 1. 
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I'lorida. The objectives of the studies were identieal: to assess each test position and 
prepare a preliminary engineering report which would state the stands’ potential for 
conversion to the shuttle engine program. Factors to be covered included methods of 
modification, cost, and timing. All study work would be conducted simultaneously, 
requiring 3 months. The Aerojet contract was for $167 643; the other two contracts were 
lor $150 000 each (579-581). 

On January 23 NASA released its AAP “Launch Readiness and Delivery Schedule 
ML-18.” which moved the scheduled AAP-1 launch date to November 15, 1972, but with 
a target launch date of July 15, 1972. 

NASA announced on January 27 that Dr. Wernher von Braun, head of MSFC for almost 
a decade, wouid leave Huntsville for Washington, D.C., where he would head NASA’s 
planning effort for future U.S. space missions. His title would be Deputy Associate 
Administrator for Planning, National Aeronautics and Space Administration. Succeeding 
him as Director at MSFC in Huntsville would be his long-time deputy. Dr. Eberhard Rees 
1582). 

Astronaut Walter Cunningham, who flew the first manned Apollo mission in 1968, visited 
MSFC on January 28 and presented 45 “Snoopy” awards to MSFC employees who had 
done an outstanding job promoting fliglit safety (583) . 

On January 28 and 29 there was a review meeting at MSFC concerning the design of the 
manned lunar roving vehicle (LRV). Approximately 100 design planners and program 
managers attended the 2-day session. A result of the meeting was confirmation of the 
rover’s preliminary design, thus allowing the contractors to begin work [584) . 

AS-509, launched Febmary 2, was the first vehicle to incorporate a center engine 
accumulator in an S-ll stage to inhibit pogo oscillations. NASA announced that the 
preliminary assessment indicated excellent center engine accumulator performance (585, 
586). 

In February a number of local and visiting dignitaries were headlined in the MSFC area. 
On February 10 Alabama Governor Albert Brewer spent an hour visiting MSFC 
installation; . On February 20 Dr. Christian N. Barnard, '.he surgeon known internationally 
for his succes.sful human heart transplants, visited MSFC for a ’ccture and discussion in 
the Morris Auditorium. Near the end of February Dr. and Mrs. von Braun were honored 
with several farewell parties and a giant downtown Huntsville parade and courthouse 
ceremony before their move to Washington, D.C. (587, 588). 

After soliciting proposals in September of 1969 from firms interested in defining control 
systems for two different types of Space Shuttle vehicles, MSFC’s Aero-Astrodynamics 
laboratory evaluated proposals from 13 participants. As a result of the evaluation, MSFC 
awarded a $49 982 contract to Honeywell, Inc., on February 1 1 (589) . 

On February 12 the House Committee on Science and Astronautics’ Subcommittee on 
NASA Oversight released its report Manned Space Flight: Present and Future. One of the 
conclusions drawn by this staff study was that after 1974 the U.S. would have no 
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Saturn and mobiU launcher 
aboard crawler at KSC 


View of the audience as they listened to Dr. Christian 
Barnard at Morris Auditorium. 




Dr. Christian Barnard (center) of the Groote Shurr Hospital staff. Johannesburg, 
South Africa, visited the Marshall Center to present a lecture. He also met 
with Marshall Center leaders for a tour of the installation. Shown here from 
left to right are: Dr. Wernher von Braun: Dr. Ernst Stuhlinger, MS EC's associate 
director for science, who invited Dr. Barnard: Otto Ki'ma, vice president and 
general manager of General Electric in Philadelphia: and Dr. Eberhard Rees, 
MSEC deputy director, teelmkal. 
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capabiiity for lifting manned payloads over 60 000 pounds into space and would have 
only three vehkdes tliat could lift a 6C 000-pound payload unless Saturn V production 
was resumed or a substitute was developed. Also, the b.S. would have no 'ong-duration, 
manned, earth-orbital capabiiity after 1973 without extension of the Orbit''! Workshop 
program or initiation of development of a Space Station. 

On February 1 8 NASA requested proposals from the aerospace industry for preliminary 
definition and planning studies of a Space Shuttle main propulsion system. Higli 
performance liquid hydrogen, liquid oxygen fueled engines would make up the Space 
Siuiltle’s main propulsion system for launch, orbital insertion and flight operations, and 
reentry from earth orbit. Preliminary concepts called for a cluster of engines in tl.c 
booster stage and a lesser number (two or thiee engines) in tlie orbiter stage. The engines 
would be throttleable with a nominal sea level thrust of approximately 400 000 pounds 
from each engine. The vertical take-off, hori.'ontal landing Shuttle could be operational i i 
1977 or 1978. From the proposals to be i?mitted, up to three firms would be selected 
for parallel II -month Phase B studies under fixed price contracts to be managed by 
MSFC. Inductrial finne receiving the requests for proposals were North American 
Rockwell Corporation, Rocketdyne Division, Canoga Park, California; United Aircraft 
Corporation, Pratt and Whitney Aircraft Division, West Palm Beach, Florida; Aerojet 
General Corporation, Sacramento, California; TRW Incorporated. Redondo Beach. 
California; Bell Aerospace Systems, Buffalo, New York; and Marquardt Corporation, Van 
Nuys, CalifoiTiia (590| . 

NASA requested proposals on Februa-y 20 from the aerospace industry for preliminary 
definition and planning studies of a Space Shuttle system for transporting crew, 
passengers, and cargo to and from low earth orbit. Th** two-stage, fully reuseable Space 
Shuttle would be a logisiic vehicle for manned earth orbital operations including 
placemen!, maintenance, and retrieval of experimental modules ?nd satellites; delivery of 
propulsive stage and payloads; delivery of propellants to a Space Station or orbiting 
vehicle; and short duration special purpose orbital missions. Proposals were to be 
submitted to NASA’s Office of Manned Space Flight by March 23, 1970. From the 
proposals, as mai.y as three firms would be selected for parallel 1 1-montli Phase B studies 
under fixed price contracts. The Phase B contracts would be managed by MSFC and 
MSC. Industrial firms receiving the requests for proposals were Lockheed Aircraft 
Corporation, Los Angeles, California; Chrysler Corporation, Detroit, Michigan; Grumman 
Aircraft Engineering Corporation, Bethpage, Long Island, New York;s the Boeing 
Company, Seattle, Washington; General Dynamics Corporation, San Diego. California; 
North American Rockwell Corporation, Downey, California; Martin-Marietta Corporation, 
Denver, Colorado; and the McDonnell Douglas Astronautics Company, St. Louis, Missouri 
[5911. 

N.\SA Headquarters announced on February 24 a change of the program name from 
Apollo Applications Program to Skylab Program. The Skylab Program would be designed 
to make maximum use of the existing space hardware developed for the Apollo lunar 
landing series. Included in the cluster of components making up the Skylab would be the 
Workshop, airlock, a multiple docking adapter, and an ATM. These components would be 
launched by a Saturn V rocket with the first two stages providing propulsion Astronauts 
in an Apollo command/service module would be launched by a Saturn IB rocket to 
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Alabama Governor Albert Brewer, who was in 
Huntsville early in 1970 to address the Press 
Club, spent an hour in the afternoon looking 
over hardware at the Marshall Center James 
R. Thompson, Jr., (right) of Manned Systems 
Integrathn, Astronautics Lab, conducted this 
portion of the briefing along with Karl 
Heimburg (left), director of Astronautics Lab. 
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Space Shuttle concept 



Artist’s concept of Shuttle depicting 
its use for global transportation 



Launch configuration 
of Space Shuttle 
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rendezvous and dock wi'h the Skylab. Tlie ATM would be a solar observatory to be used 
by the astronauts in studies of the sun from the earth’s atmosphere. MSFC would be 
resoonsible for development of the Workshop, airlock, multiple docking adapter, and 
AIM 15921. 

Dr. Eberhard F.M. Rees became the director of MSFC. succeeding Dr. Wemher von 
Braun, on March ! 1593|. 

In tlieir Space Station Program Phase B Definition report, dated March 13, 1970, North 
American Rockwell concluded that the Space Station could be designed to accommodate 
a broad spectrum of research and applications activities in the following areas; 
astronomy, earth applications, advanced technology, space phvsics. aerospace medicine, 
manned space flight engineering and operations, bioscience and materials science, and 
proces^ing 1594]. 

On March 13 NASA Headquarters conducted a briefing on Space Station and Shuttle 
programs for representatives of 1 7 nations NASA Administrator. Dr. Paine, said that 
foreign participation was a step in NASA’s continuing efforts to inform other nations of 
po-t-Apollo program nlanning so that tliey might determine the extent to which they 
wished to participate 15' 5). 

Representatives of three NASA Centers gathered in Huntsville on March 31 to start a 
4-day tour of Skylab government and contractor facilities. Those on the tour included 
Dr. Robert R. Gilruth. Dr. Christopher C. Kraft, Kenneth S. Kleinknecht. Clifford F. 
Charlesworth, Dr. Maxine E. Fagei, Sigurd A. Sjobert. Dr. Donald K. Slayton. George 
Abbey. Robert F. Thompson, Dr. C.A. Berry, Eugene F. Kranz, and Cadwell Johnson, all 
of MSC. From KSC there was General Thomas W. Morgan, and from MSFC there were 
Di. Eberhard Rees, Ed Mohlere, Lee B. James, Ludie Richard, Dr. F.A. Speer, Dr. Walter 
Haeussermann, Karl L. Heimburg, Brooks Moore, Leland F. Bclew, and Jack Lee. At the 
Marshall Center on this date the group viewed Skylab work in several laboratories. In the 
afternoon they departed for a 3-day tour of contractor facilities. Companies visited were 
McDonnell Douglas Astronautics Company, St Louis, Missouri; Martin-Marietta 
Corporation. Denver, Colorado; and North American Rockwell Corporation and 
McDonnell Douglas in the Los Angeles area. The group also visited the NASA-FliglU 
Research Center at Edwards, California [596] . 

The first U.S. satellite, the 30.8-pound Explorer 1, launched from Cape Canaveral, 
Florida, by a Jupiter C booster on January 31, 1958, reentered the atmosphere over the 
South Pacific on March 31, 1970. This pioneering satellite had discovered the Van Allen 
radiation belts and had completed more than 58 000 revolutions of the earth. Dr. 
Wemher von Braun, NASA Deputy Associate Administrator for Planning, who was 
Director of the Army Ballistic Missile Agency at the time of launch, said: “By today's 
standards Explorer 1 was a feeble, first step in space. But in its day it was an outstanding 
accomplishment, done on short notice to place the free world in the space race. ... We 
have come a long way from that tiny Explorer, demonstrated by the fact that the Saturn 
V we arc now flying can place in Earth orbit about 10 000 times as much payload as the 
little Jupiter-C that launched Explorer 1’’ [597). 
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View inside Workshop mockup 


Dr. Rees, Dr. mn Braun, and Astronaut W. 
Anders with National Aeronautics and Space 
Council Group in Building 4619, 
looking over space hardware at MSFC. 


Forward skirt being joined 
to OWS no. 1 


Apollo 13 astronauts. Left to right 
Lovell, Swigert, Haise 
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Space Shuttle mission capabilities were described by LeRoy E. Day. Vianager, Space 
SInittle Ta'sk Group, NASA OMSF. in a paper presented on April 1 at the AIAA 
Conference on Test Effectiveness in tlie ’70’s at Palo Alto, Californii. “It is envisioned 
that the Shuttle will eventually replace essentially all of the present day launch vehicles 
or their derivatives except for very small vehicles of ihe Scout class and the very large 
Saturn V. Tliis will be possible because low operational costs of the reusable Shuttle will 
make it competitive even if it carries only a fraction of its full payload capability on 
particular missions” (598]. 

MSFC announced on April 2 that eight aerospace firms had submitted proposals to fvlSFC 
relative to a study contract aimed at defining the auxiliary propulsion system for a Space 
Shuttle vehicle. The proposals were being evaluated as of that day. Also under evaluation 
in j separate action were bids from three aerospace firms for definition of the main 
engine propulsion system for the Shuttle craft. Tlie firms submitting proposals on the 
auxiliary propulsion system were Bell Aerospace Systems. Grumman Aerospace. Lockheed 
Aircraft Company. Martin-N^arietta Corporation. McDonnell Douglas Astronautics 
Company. Rocketdyne Division and Space Division of North American Rockwell 
Corporation, and TRW. Incorporated. Aerospace firms that submitted bids for the main 
propulsion system included Pratt and Whitney Division of United Airciaft. Aerojet 
General, and Rocketdyne Division of North American Rockwell (5991 . 

Between April 6 and April 22 MSFC awarded contracts to three aerospace contractors for 
continuation of nuclear Shuttle definition studies. Contracts were awarded to McDonnell 
Douglas Astronautics Company, $343 000; Lockheed Missiles and Space Company, 
$282 000; and North American Rockwell Corporation’s Space Division, $245 000.sA 
variety of nuclear Shuttle concepts would be studied under the contract extensions. 
Iliese contracts assumed use of the NERVA engine, which at the time of these contracts 
was under development by NASA and the Atomic Engery Commission. North American 
Rockwel' would study a large, 33-foot-diameter nuclear stage which would be placed in 
orbit by the Saturn V and refueled by an earth-to-orbit Shuttle which NASA was 
considering for development Lockheed would study a completely modular concept in 
which tne earth-to-orbit Shuttle would be used to transport modules to orbit for 
assembly into the nuclear shuttle system. McDonnell Douglas would study both the 
33-fcot-diameter system and tlie modular concept. The contract extensions were for 1 
year (600-6021. 

In its April 7 Apollo 12 Failure/ Anomaly Status Report, NASA announced that it had 
revised launch mission rules and incorporated procedural and software changes to 
minimize recurrence of the atmospheric electrical discharge that occurred with the fliglit 
of Apollo 12. 

MSC on April 10 awarded a $1.9 million contract to the Itek Corporation for design, 
development, and delivery of multispectral photographic equipment for Project Skylab. 
Itek would provide one 6-lens camera flight unit, one backup, and associated lenses and 
magazines ( 603 ] . 
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NASA’s ill-fated Apollo 13 (AS-508) flight began with a successful lift-off as scheduled 
from KSC Launch Complex 39, Pad A, et 2:13 p.m. EST on April 11, carrying 
Astronauts James A. Lovell, Jr. (commander), John L. Swigert, Ji. (CM pilot), and Fred 
W. Haise. Jr. (LM pilot). Perhaps a bad omen for the flight occurred when Swigert was 
substituted from the backup crew for Thomas K. Mattingly II, who had failed to develop 
immunity after exposure to German measles. Approximately 4500 VIP’s were on hand 
for the launch, including Vice-President Spiro T. Agnew, West German Chancellor Willy 
Brandt, and NASA Administrator Dr. Thomas O. Paine. It was during the second-stage 
boost that excessive vibration of the S-II stages’ center engine caused an early shutdown 
of that engine. The second stage’s four outer engines burned about 34 seconds longer 
than scheduled and tlie third stage (S-IVB) single engine burned 12 seconds longer to 
compensate for the early engine cutoff. Preliminary analysis of fliglit data indicated that 
an automatic early cutoff occurred due to action of “thmst OK switches” on the center 
engine. Large pressure oscillations in the liquid oxygen system, coupled with vibrations in 
the center engine support structure, started a chain of events that led to center ei.gir;e 
cutoff 132 seconds earlier than planned. However, sufficient propellants remained .‘or 
translunar insertion. 

On April 13 Lovell and Haise entered the LM for housekeeping and system checks, but 
minutes later, at 10:08 p.m. EST, the crew reported rapid loss of pressure in an oxygen 
tank. Haise reported "a pretty large bang associated with the caution and warning.” A 
few minutes later the crew reported that the spacecraft was venting something - later 
determined to be oxygen - out into space. Despite desperate efforts nothing seemed to 
halt the drop in oxygen pressure. The spacecraft dipped repeatedly, apparently because of 
venting gas. The decision was made to abort tlie mission. With only minutes of power 
remaining, the crew fed oxygen into the reserve tank. The public’s apparent boredom at 
the beginning of the mission was transformed into deep concern for the astronauts' 
safety. Messages and offers of aid were sent to the U.S. from world leaders, and prayers 
were offered by religious leaders on every continent. 

The Apollo 13 was placed on a free-retum trajectory around the moon. During the 
remainder of the transearth coast the crew continued emergency procedures to deal with 
shortage of water to cool the LM electronic systems, decreasing temperatures in both 
cabins, and build'.fp of carbon dioxide in the LM. The crew kept the spacecraft in 
rotation to let the sun uniformly heat all sides. The astronauts met the cool water 
shortage by filling every plastic bag they could with water from the CM and carrying it 
to tlie LM. The crew tried various ways to keep warm: wearing boots carried for walking 
on the moon, sleeping in the three-foot-wide tunnel between the LM and CSM that 
seemed warmer, and wearing extra clotliing. 

Officials on the ground developed new reentry procedure' and verified them in 
ground-based simulations. Almost every move that the ApolI<» i 3 crew made was first 
proved on the ground. The crew viewed and photograp'" ’.he SM when it was 
jettisoned, reporting that one entire panel was missing and that a great deal o. debris was 
hanging out. Parachute deployment and other reentry events occurred as planned, and the 
Odyssey splashed down in the mid-Pacific southeast of American Samoa at 1 :07 EST on 
April 17, 4.02 miles from the recovery ship US Iwo Jima. The astronauts, exhausted but 
in good health, were picked up by a recovery helicopter and were safely aboard the 
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in June 1970 at the Marshall Center. The two unit at MSFC 


astronauts, wearing pressurized space suits and 
portable life support systems, spent hours 
checking crew equipment and systems. They 
were observed by engineers arul technicians 
from the Marshall Center, the Manned 
Spacecraft Center, and LRV contractors. 
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recovery ship less than 1 hour after splashdown. The primary Apollo 13 mission 
objectives were not achieved, but the Apollo 13 fliglit crew performance was outstanding 
throughout tlie mission. NASA Administrator Dr. Thomas O. Paine announced on April 
17 that an Apollo 13 Review Board, headed by Langley Research Center Director Edgar 
M. Cortright, would be established to determine the cause of the accident. The Apollo 13 
flight had been the 10th Apollo mission and the 3rd manned lunar landing attempt. The 
accident was the first inflight failure in 22 manned flights in the U.S. space program 
(604-608). 

MSEC Director Rees announced on April 16 that effective April 22 Mr. Roy Godfrey, 
Manager, Satuni Program, Program Management, would be reassigned to Program 
Development to serve as Manager. Space Shuttle Task Team [609] . 

On April 23 NASA awarded a $3 million contract to tlie Garrett Corporation fcr a 
portable astronaut 1 fe support assembly (ALSA) to support extravehicular and 
intravehicular activity in the Skylab program [610]. 

On April 30 Roy Godfrey. Manager of MSFC’s new Space Shuttle Task Team, informed 
Dr. Rees: “. . . the Apollo/Saturn has without a doubt been one of the most stringently 
managed programs of its kind. The application of technical and managerial resources 
within the government and industry has perhaps been unprecedented in bringing to bear 
disciplines of design control, analysis, and scrutiny of the system. Qualification of design 
and continued quality control of manufacturing through multiple tests and inspections 
have been successful in forcing tlie exposure of potentially critical flight failures. 
Correction of failures to the most minute detail has been the rule. Regular and in-depth 
technical audits have detected problems and corrective action has been applied to both 
technical and managerial problems. Successive cross matric [«<•) reviews all disciplines 
from different perspectives in design, quality, safety, management, as well as different 
organizational levels; [s<cj i.e., contractors, suppliers, government resident offices, S&E, 
PM, and Headquarters have been intense and in-dtpih” [611]. 

NASA selected two aerospace industrial firms on May 12 for final negotiations of 
parallel, 11-month contracts for definition and preliminary design studies of a reusable 
Space Shuttle vehicle for possible future space flight missions. Fixed priced contracts 
would be negotiated with McDonnell Douglas Corporation, St. Louis, Missouri, and North 
American Rockwell Corporation, Space Division, Downey, California, valued at 
approximately $8 million each. MSEC would manage the McDonnell Douglas work and 
MSC would manage tlie North American Rockwell contract. Four firms submitted 
proposals for the studies 1612] . 

MSEC announced on May 15 that NASA had decided to launch Saturn IL and Saturn V 
vehicles s^ieduled for the 1972-1973 Skylab Program from Launch Complex 39 at Cape 
Kennedy. The decision to conduct Saturn IB launches at LC 39, rather than Complexes 
34 and 37, was reached after a comprehensive study of the capabilities and costs of both 
locations, Skylab Program officials, said. The original plan was to launch only Saturn V’s 
from LC 39 (613). 
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Airlock Module 



Airlock flight unit in 
fabrication and assembly 


Airlock flight article no. 1 
in clean room at MDAC-E 
being rotated into 
vertical position 



Three Saturn IB boosters were delivered to the 
Marshall Cotter in the summer of 1970 after 
a barge trip from the Michoud Assembly Facility 
in New Orleans. The stages were to be placed 
in storage nt MSFC because of a stretch in 
launch dates. The boosters were for Saturn !B 
vehicles 212, 2 LI 214 



Airlock Module interior during 
crew station review 
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On May 21 MSFC negotiated a supplemental agreement with International Business 
Machines Corporation for Saturn launch vehicle flight programming computer 
requirements and development of computer programs. The supplement was valued at 
more than $1.8 million dollars and extended the effort described above through 
December l972. The supplement was part of IBM’s original contract with NASA, 
awarded in August 1964, to build and si oport 27 instrument units for Saturn launch 
vehicles [614]. 

On May 26 MSFC announced that its Advanced Systems Analysis Office was investigating 
possible uses of a Space Tug multipurpose vehicle to be developed simultaneously with a 
larger Space Shuttle. This Tug, the only space vehicle that would work with and connect 
all existing and future vehicles and systems, would first be used as a link between the 
Space Shuttle and the Space Station to taxi cargo and passengers in earth orbit. Botli 
MSFC and MSC were working to develop space tug plans [615] . 

MSFC revealed on June 1 the relocation of several Saturn IB and Saturn V stages and 
instrument units to avoid possible damage or destruction by hurricanes in the area of the 
Michoud Assembly Facility in New Orleans, Louisiana. Three Saturn IB boosters would 
be moved from Michoud to MSFC in mid-July [616] . 

On June 4 MSC awarded the following contracts; North American Rockwell Space 
Division would receive a $305 700 000 cost-plus-fixed-fee/award-fee supplemental 
agreement to the Apollo spacecraft contract for four CSM modules for the Skylab 
program. This agreement defined the March 1969 letter contract and brought the 
estimated cost of the tlie contract for both Apollo and Skylab to $3 618 006 813. North 
American Rockwell Space Division also would receive $250 000 for a preliminary 
planning study of a reusable Space Tug with multipurpose applications [617, 618] . 

On June 9 the Martin Marietta Corporation of Denver, Colorado, received a modification 
to its Skylab program payload integration contract from MSFC. The modification, valued 
at $2 168 070, was for work on systems integration for the multiple docking adapter, a 
major segment of Skylab ’s Saturn Workshop. Schedules called for the work modification 
to be completed by early 1972. The work would include design development, buying of 
materials, manufacturing and quality control, testing several test models, and buying 
ground support equipment and long-lead time materials. Martin Marietta’s contract witli 
MSFC gave the company responsibility for integration of all elements of the Skylab 
Program, including the Saturn Workshop, Apollo Telescope Mount, airlock, MDA, and 
other equipment [619]. 

Tlie June 10, 1970, minutes of the Apollo Design Certification Review Board concurred 
with an earlier MSFC position taken in May 1969 in support of termination of static 
testing of Saturn V stages; however, this board ruled that a decision to continue static 
firing for any new buy of vehicles would be reevaluated at a later date based on 
circumstances at that time. These DCR Board minutes represented “the first time that a 
Manned Space Flight Headquarters position concerning termination of static firing was 
put in writing’’ [520] . 
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Airlock payload shroud, flight 
unit no. 1 at MDAC. 
Installation of nose cone on 
cylinder section for final 
installation of electrical, 
ordnance, and air conditioning 
components 



Sky lab I MD A NASA trainer - interior view 



S-II separation from Sky lab payload 
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Airlock trainer tunnel section being loaded 
on truck for shipment /rom MSFC to MSC. 
View looking forward showing EVA hatch 



Orbital Workshop dynamic 
test article at MSC 



OWS type bogie assemblies 
being transported by road 


Multiple Docking Adapter 



Workshop dynamic test article 
exterior view of forward dome 



Airlock zero-g simulation in KC-1 35 aircraft 
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scanner for tJie Skylab \Vorks.*'op expeUment to develop techniques and interpretive 
methods for e-rth survey from orbital vehicles. This scanner would detect and measure 
radiated and reflected solar energy from materials on earth [624]. 

On June 18 MSFC awarded a contract modification to Martin-Marietta Corporation for 
work on the Skylab Program. The $13 460 726 contract was for continuing work on tne 
Skylab’s multiple docking adapter; the work was being done at Martin-Marietta’s Denver 
facility. This modification covered design, development, fabrication, assembly, integration, 
and testing of the MDA equipment. MSFC made the basic docking adapter structure. At 
the time of this contract modification Martin was the prime contractor to MSFC for the 
Skylab Program payload integration [625]. 

On June 23 NASA awarded a contract to the Rocketdyne Division of North American 
Rockwell Corporation for Saturn rocket engine support work. Rocketdyne would provide 
operational and flight support and launch site support for the H-1, F-1, and J-2 rocket 
engine programs. Tlie $22 641 941 contract covered the period July 1, 1970, to June 30, 
1971. At the time of this contract award, Rocketdyne was supporting H-1, T-l, and J-2 
rocket engines for Saturn launch vehicles. As of this date all ol the rocket engines 
required for the Saturn program had been fabricated and delivered to the space agency. 
The rocket engines were purchased from Rocketdyne under separate contracts. MSFC 
directed the development of the Saturn launch vehicles and would administer this 
contract [626]. 

About 4000 employees and their families attended MSFC’s big Tenth Anniversary 
Celebration on Saturday, June 27, in the Redstone Arsenal picnic area. The crowd heard 
presentations by Dr. Rees, and about 2800 had picnic-style lunch. There were rides and 
prizes for the childien [627]. 

NASA held a “Skylab and Beyond” press briefing and tour of production facilii.es at 
MSFC, on June 29 and 30. William C. Schneider, Skylab Program Director, said that the 
project was “in the very critical phase of firming up our designs” and predicted that the 
1972 launch date would be met. Three missions were planned for the 8-month lifetime of 
the 48-foot-long Workshop. Primary task of the first mission would be to study 
physiological and psvchological as- ts of space flight for 28 days. During the second 
mission, for 56 days, telescopes would be operated. During me third mission, for 56 
days, earth resources would be surveyed with highly sensitive cameras [628] . 

After issuing requests for quotations to 45 firms for a proposed 1 2-month “Space Base 
Nuclear System Safety Study,” MSFC awarded the contract to General Electric on June 
30. The aim of this $569 478 study would be to identify potential and inherent 
radiological hazards of the space-base program and to recommend approaches for 
eliminating the hazards or reducing them to an acceptable risk level. The 50 nian space 
base as envisioned would begin with u Space Station in earth orbit in the mid- 1970’s with 
station modules being added periodically to eventually form the large base with modular 
units designed for various functions. A space base would be exposed to radiation from 
radioactive materials and systems on board plus m.tural radiation from outer space [629] . 
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Two weeks after the Apollo 13 Review Board presented its findings on June 15, NASA 
Adiuinistrator Dr. Thomas O. Paine informed the U.S, Senate Committee on 
Astronautical and Space Sciences that the recommendations of tlie Apollo 13 Review 
Board would be implemented before the Apollo 14 mission would be approved for 
launch. This would require postponing the launch date to no earlier than January 31, 
1971. The Review Board had reported that a short circuit ignited electrical insulation in 
spacecraft oxygen tank number 2, causing failure of the tank, subsequent loss of 
electrical power, and abortion of the lunar landing mission 200 000 miles from Earth on 
April 13. Command and Service Module systems would be modified to eliminate 
potential combustion hazards in high-pressure oxygen of the type revealed by the Ypollo 
13 accident (630) . 

In a July 2 letter NASA Associate Administrator for Manned Space Flight, Dale D. 
Myers, wrote Dr. Rees requesting particip tion in a review of the Apollo and Sky lab 
programs. Myers stated that the review would be a followup to the report of the Apollo 
13 Review Board which included recommendation No. 9 that in essence called for 
reassessment of all Apollo spacecraft subsystems and the engineering organizations 
responsible for them at M5FC and its prime contractors. Myers added that the scope of 
the coverage under the recommendation had been expanded to include all elements of 
Apollo (spacecraft, launch vehicle, and GSE) as well as Skylab. It would be a major 
review, followedsby others, with more th.in 100 MSEC personnel participating directly in 
various stages of the reviews. 

On July 7 Dr. Wemher von Braun and eight other NASA Headquarters officials began 
attending a seres of meetings at MSEC to discuss the Skylab, the High Energy 
.Astronomy Observatory (HEAO), and future scientific space projects. Although a new 
and relatively small project as of this date, the HEAO signified a type of payload that 
could become one of the major scientific experiments in early phases of the Shuttle flight 
program (631). 

On July 8 MSEC m.odified an existing contract with Martin Marietta Corporation, Denver, 
Colorado, for additional work on the Skylab Program. The $1 863 000 contract 
modification covered development, implementation, and operation of a change integration 
and configuration control system for the Skylab Program. At the time of this 
announcement Martin was the Skylab payload integration contractor for MSEC. This 
action brought the contract total to $104 946 6(H) (632). 

MSEC announced on July 13 that Richard G. Smith, formerly Deputy Manager, 
Technical, Saturn Program, had assumed the duties of Manager, Saturn Program {633). 

Fourteen employees of MSEC presented papers during the Space Shuttle conference at 
the Lewis Research Center, Cleveland, Ohio, July 15-17. Two other employees chaired 
sessions at the conference, and 30 additional employees attended the sessions. The 3-day 
conference for United States and foreign contractors reviewed the status, progress, and 
plans of technology programs required to support Space Shuttle development. Technical 
topics included aerothennodynamics, configurations, structuies, mateiials, electronics, 
propulsion, biotechnology, and safety. Chairing tlicse sessions were H.G. Paul and C.C. 
Wood, both of MSEC’S Astronautics Laboratory. Presenting papers were J.A. Forney, 
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H.G. Struck, J.H. Jones, R.S. Rj in and M.H. Rheinfurth, all of the Aero-Astrodynamics 
Laboratory; W.O. Frost of Astrionics Labor;, cory; and E.E. Engler. K.D. Coates. R.W 
Schock, C.E. Cataldo, J.E. Curry, E.C. McKannon, A.L. Worlund, and T.W. Winstead, all 
of Astronautics Laboratory [634). 

On July 23 MSFC modified an existing contract with McDonnell Douglas Astronautics 
Company for additional work on the Skylab airlock. Under the contract, McDonnell 
Douglas’ Eastern Division at St. Louis, Missouri, was building two Skylab airlock 
modules, one for flight and one for spare. The contract modification totaled 
538 979 000. Tlie airlock module would provide the major work area and support 
equipment required to activate and operate the Workshop and would also form a 
passageway for the astronauts to move from the Apollo command module and multiple 
docking adapter into the Workshop. The airlock could also be depressurized and sealed 
off for exit into space outside the vehicle [635] . 

!n line with Recommendation No. 9 of the Apollo 13 Review Board, MSFC hosted a 
massive review at MSFC on August 12-14. The review, directed by Dr. Rees, dealt 
exclusively with the Saturn Program. Official NASA visitors included Charles W. Mathews, 
heading the delegation from Headquarters, and C.C. Kraft of MSC. 

Lee B. James, charged with responsibility for the Apollo 13 review at MSFC, felt that the 
review had benefits beyond the recommendations of the Apollo 13 Review Board. “1 
think a bigger purpose of the overall review was we found out in the Apollo program 
that occasionally the entire program needs to be shaken down by the very top 
management in an overall review . . . that had seldom happened in Skylab, and this 
Apollo 13 Review gave an occasion to really spend some time from this one point of 
view to go through the entire Skylab program, and to really check it in the end from the 
top management point of view. We get a lot of good out of these things; they turn up 
different things if there isn’t any othei way to do this. . . I would watch for occasions 
such as this to give the program an end-to-end review, and have a good orderly review 
just for the good of the program” [636-638] . 

Within a year after Apollo astronauts first landed on the moon MSFC and other NASA 
centers were faced with a major reduction in force. On August 14, 1970, MSFC Director 
Rees wrote to MSFC employees as follows: “Over the past months since first we knew 
that a reduction-in -force in all of NASA was probable, we have tried to keep you 
informed on the developing situation. On July 15, it was a painful duty to tell you that 
the MSFC portion of the reduction was 190 positions. In the interim, 69 eligible 
employees have accepted their retirement. 1 can assure you that all but a very few of 
these took retirement at this time rather than later because they knew it would ease the 
impact of the RIF on theii fellow employees. We are deeply indebted to all of them for 
this unselfish gesture. This brings our net loss of positions down to 121. While this is an 
improvement in our overall position, I am acutely conscious that this is small consolation 
to 121 of our co-workers. Letters to our people who will leave the rolls of MSFC will be 
delivered Monday, August 17, as well as letters to other employees affected by resulting 
personnel actions -- change of grade or positions. ... It is our aim to reduce to the 
absolute minimum the impact of the reduction-in-force on our employees and their 
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Senator John J. Sparkman ( second from 
left) visited the Marshall Center in 
November 1970 for talks with Dr. 
Eberhard Rees, director, and other 
MSEC officials and for a tour of some 
of the facilities. His visit was sponsored 
by the MARS Women s Club. From left 
above are Mrs. Peggy Shanahan, President 
of the club: Senator Sparkman; Mrs. 
Martha Parish. MARS Club member; and 
Dr. Rees. They are inspecting the lunar 
rock on display in the lobby of Building 
4200 at MSEC. Senator Sparkman 
inspected the Skylab mockup during 
his visit. 



Airlock, MDA, and ATM mockups 
used during EVA CDR 


Lunar exploration sites 



Neutral Buoyancy “clothesline 
testing” at MSEC 



Lunar Roving Vehicle Ig trainer 
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families. We couldn’t make it pleasant, but we will do everything possible to minimize 
hardship for you who have been our valued and respected fellow workers.” 

MSFC announced on August 17 that manufacture of the 15th and final Saturn V booster 
stage (S-lC-15) had been completed by its builder, the Boeing Company, at the Michoud 
Assembly facility in New Orleans. The stage was being shipped on August 1 7 by barge to 
the Mississippi Test Facility where it would be prepared for a static test firing in late 
September. S-IC-15 was scheduled to boost the Apollo 19 moon landing mission in 1974 
1639). 

On August 21 MSFC issued a modification to a contract held by IBM for changes to 
digital computers. The modification, in the amount of $7 932 440, would covei changes 
required when the basic concept for the Workshop was altered in 1969. The computers 
involved would be aboard the Apollo Telescope Mount, a major component of the Skylab 
[640]. 

On August 21 MSFC awarded the North American Rockwell Corporation two 
modifications to its basic contract for the second (S-11) stage of the Saturn V launch 
vehicle. The first modifications, valued at $1 768 228, covered changes to the basic 
contract, originally awarded in 1962, for the manufacture and test of 15 S-11 flight stages 
for the Saturn V. The amendment was due to stage design changes. The second 
modification called for North American a" Seal Beach to identify the S-Il’s capabilities in 
launching possible Space Station missions and to detennine what production impacts 
would result from Space Station mission studies being conducted by MSFC. This 
modification was valued at $2 429 005, and the work was to be completed by March 31, 
!971 1641). 

More than 150 representatives of NASA and industry conducted a week-long critical 
design review of the Skylab multiple docking adapter during the week of August 24 at 
the Martin Marietta facility in Denver, Colorado. This was scheduled as the final technical 
review before approval would be given for manufacturing flight hardware. Skylab officials 
from MSFC, MSC, KSC, and NASA Headquarters attended. The MSFC delegation was 
headed by F.M. Drummond, manager of the Airlock/MDA Project. Martin Marietta was 
the Skylab payload integration contractor for the Marshall Center. While MSFC was 
building the multiple docking adapter external structure, Martin was integrating the 
experiments. Other contractors included the Bendix Corporation and McDonnell Douglas 
Corporation [6421. 

On August 27 MSFC issued a modification to an existing contract with the McDonnell 
Douglas Astronautics Company for Skylab program work. The modification would pay 
for the conversion of the original Orbital Wo’-kshop to be launched by a Saturn IB rocket 
to a completely outfitted Workshop to be launched by a Saturn V. The original contract 
with the firm was for $97 340000 and called for one Orbital Workshop and one backup; 
this modification added $60 9 1 8 000. Originally the plan was to launch the second stage 
(S-IVB) of a Saturn IB into earth orbit. The S-IVB would be filled with fuel so that it 
could propel itself into orbit. Astronauts launched by a second Saturn IB would then 
rendezvous with the empty stage and convert it into living and working quarters. In 1969 
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Concept depicting earth resources 
surveying from space 


ATM sun end work station mockup 
used during EVA CDR 



Workshop dynamic test article on 
transporter being loaded on USNS 
Point Barrow 
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A Christmas tree and lots of holly were not 
the only decorations sprucing up the MSFC 
Headquarters complex during the 1970 
Chris ti .as holiday season. On display on 
the front lawn of Building 4200 were 
models of the Saturn V and the Apollo 
command module. 



Workshop dynamic test article 
in vibration test at MSC 



Former astronaut James A. McDivitt 
addressed about 1100 government and 
contractor employees at a Manned Flight 
Awareness gathering at the Michoud 
Assembly Facility in December 1970. 
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a decision was made to outfit an S-iVB on tlie ground and launch it ready for use. The 
launch vehicle for this new version would be the Saturn V {643j. 

On August 28 a group of MSFC engineers successfully completed a week-long series of 
tests of Skylab program hardware in simulated weightlessness aboard a USAF KC-I35, 
tbur-engine-jet, research aircraft. Tests included operation of flight-configuration doors for 
film cassette compartments, retrieval and replacement of film cassettes, and evaluation of 
handrails and foot restraints. A lunar soil penetration experiment was conducted aboard 
tlie aircraft to study load-bearing characteristics of lunar soil and performance of the 
LRV wheels on the moon. The KC-135 was flown in parabolas, with 30 seconds of 
weiglitlessness achieved on each parabola in a technique that most nearly duplicated zero 
g (6441 . 

On August 31 NASA published its “Skylab Launch Readiness and Delivery Schedule 
ML-19,” which moved the scheduled Skylab lannch date to November 1, 1972, and 
dropped the July 15, 1972, target date scneduled under the earlier ML-18 schedule. 

On September 3 MSFC awarded the Ball Brotliers Research Corporation, Boulder, 
Colorado, a $195 000 space agency contract to study a solar telescope for possible 
inclusion in a manned solar observatory on a future flight opportunity. At the time of 
this contract award, NASA’s first manned solar observatory (Apollo Telescope Mount) 
was scheduled for launch in 1972 as an element of the Skylab cluster. This ATM 
cpntaining solar experiments designed by five principal investigators was being built at 
MSFC. The space agency had asked Ball Brothers to define requirements for a 26-inch, 
solar telescope as a major new experiment to be included in a follow-on observatory 
1645J. 

On September 8 NASA issued a supplemental agreement to the McDonnell Douglas 
Astronautics Company in the amount of $97 057 455 for S-fVB program realignment. 
The basic contract, with a value of $1 026 393 830, covered the furnishing of the S-IVB 
stages for Saturn iB and Saturn V. The supplemental agreement adjusted the contract as 
a result of schedule stretchouts. Costs would cover storage of completed stages; 
maintenance of ground support equipment, tooling, and facilities over an extended 
period; and maintaining engineering capability. Period of performance under the 
agreement would be extended from May 15, 1970. througli July 31, 1972. The contract 
was being administered by MSFC which had responsibility for Saturn vehicle development 
1646). 

MSFC announced on September 8 that tlie flight design of the Saturn Workshop, a part 
of the Skylab program, would be accepted in a series of important reviews scheduled for 
the next few weeks at MSFC in Huntsville and at Huntington Beach, California. 
Government engineers, astronauts, and industry representatives would determine ii" 
changes were necessary before the final approval would be given for completing fliglit 
Workshop currently scheduled for launch into earth orbit in 1972. Fir-jt in the review 
series would be an astronaut procedures review on September 9 n\J 10 at MSFC. 
Astronauts would s udy many proposed Worksliop procedures in a jckup. A critical 
design review would be conducted September 14-18 at the -Donnell Dougias 

Astronautics Company facility at Huntington Beach, California. mell Douglas was 
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manufacturing the Workshop for the space agency. More than 200 government and 
industry representatives were expected to participate in the critical design review. A 
Workshop crew station review would be held September 21-24 at MSFC. Astronaut 
crewmen would “walk tlirough” many of the Skylab tasks in this review. 

Results of the reviews would be considered in a Workshop Critical Review Board meeting 
October 2 at Huntington Beach, with Leland Belew, manager of the Skylab Program 
Office at MSFC, presiding. Many of the same participants would have taken part in a 
preliminary review of the results September 28 and 29 at Huntington Beach, with William 
K. Simmons, Jr., manager of the Workshop project under Belew, acting as chairman 
[6471. 

On September 8 MSC and North American Rockwell Space Division selected 
Messerschmitt-Boelkow-Blohm of Munich. West Germany, and BAC of Bristol, England, 
to conduct subsystems studies for NASA's Space Shuttle. In a major step tor 
international cooperation in space, Messerschmitt would study the attitude control system 
and BAC would study structures, aerodynamics and flight-test instrumentation, and data 
handling under contracts financed by tlieir respective governments. Work would be 
performed in Downey, California (648). 

Dr. Ernst Stuhlinger headed a four-member MSFC team that attended a Space Station 
meeting at Ames Research Center on September 9 and 10. At the meeting were 
approximately 500 NASA members, company executives, representatives from universities 
and colleges, engineers, scientists, and members of government from both inside the U.S. 
and abroad. In rf'oorting to Dr. Rees concerning the meeting. Dr. Stuhlinger indicated 
that there seemed to be general concensus that the three inajor projects in the space 
program for immediate consideration should occur in the following priority: (1) broad 
activities m applications and exploration; (2) Shuttle; (3) and the Station. The concensus 
seemed to be that the U.S. at this time could not afford all three. Therefore, the first 
should have highest priority. The Shuttle would be useful without the Station, but the 
Station could not be operated and utilized properly without the Shuttle. Therefore, the 
Shuttle should have Priority No. 2, and the Station should be postponed until the 
financial situation proved to be better in terms of the nation’s space commitments [649j. 

MSFC announced on September 10 tliat a test model of the Apollo Telescope Mount 
solar observatory was being returned to MSFC. from MSC where it recently underwent 
extensive thermal vacuum chamber tests. The ATM thermal systems unit was being 
barged to Huntsville from Houston. Upon arrival here in late September, the model 
would be disassembled and used in other test programs. The unit’s rack, without the 
experiment canister, would be converted by MSFC into an astronaut trainer. This trainer 
would be sent back to MSC for use by Skylab crewmen there. The experiment canister 
would be used in further environmental control system evaluations at MSFC. 

Thermal vacuum chamber tests of tlie ATM test model were completed on August 17, 
well ahead of schedule, in the MSC Apollo vacuum test chamber. Tlie ATM prototype 
.and fliglit units, both of which were being fabricated at MSFC, would be flown to 
Houston for a series of tests in the same vacuum chamber. The ATM would have a 
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cluster of telescopes and other scientific instruments which would be used to study the 
sun from earth orbit - above tlie distorting effect of the atmosphere. The ATM was 
scheduled for launching in 1972 as a part of the Skylab program (650). 

One of the extensive recommendations of the report of the Apollo 13 Review Board was 
that “NASA should conduct a thorough reexamination of all of its spacecraft, launch 
vehicle, and ground systems which contain high-density oxygen, or other strong oxidizers, 
to identify and evaluate potential combustion hazards in the light of information 
developed in this investigation.” Further indication of NASA’s extensive reappraisal 
following tlie Apollo 13 accident was included in a September 15, 1970, letter from Dale 
Myers to Dr. Rees Ln whicli Myers requested that “a similar investigation . . .be 
undertaken to include the MSFC in-house facilities, laboratories, and test equipment 
which may handle high-density oxygen or other oxidizers and are not directly related to 
the Apollo program. I think that we would be in a vulnerable position if we were to have 
an accident in one of our facilities not directly related to Apollo and had not examined 
these with the same rigor that we exercised in examining the Apollo flight and ground 
support systems.” 

Dr. Thomas O. Paine, who joined NASA in 1968 as deputy administrator and became 
administrator later that year, departed NASA on June 15 to return to the General 
Electric Company. No successor was named immediately. During an earlier press 
conference Dr. Paine said that Dr. George Low would automatically become acting 
administrator pending action by the President [651] . 

MSC announced on September 15 the selection of Singer-General Precision, Incorporated, 
Link Division, to receive a $4-million, cost-plus-award-fee contract to design, develop, 
install, and support a Skylab simulator for astronaut and ground crew training at MSC 
[652]. 

On September 21 a Saturn Workshop crew station review began at MSFC as a part of the 
Skylab Program. A group of nine astronauts headed by Richard Truly participated in the 
week-long review conducted in a mockup at MSFC. Government and industry engineers 
monitored the astronaut crewmen’s progress and commented as they “walked through” 
many of the Workshop tasks. Medical experiments scheduled for the Skylab flight were 
reviewed during the week. This crew station review followed a critical design review 
conducted September 14-18 at the McDonnell Douglas Astronautics Company facility at 
Huntington Beach, California. At the time of this review, McDonnell Douglas was 
manufacturing the Workshop for tlie space agency [653]. 

Meetings to select requirements for the main engine design of the proposed Space Shuttle 
began on September 22 at MSFC and continued tlirough the following day. About 100 
people from three NASA centers, the U.S. Air Force, and several NASA contractors 
attended the series of meetings. The work of three study contractors for the Space 
Shuttle’s main engine was reviewed. The companies were Aerojet General Corporation, 
Rocketdyne Division of North American Rockwell Corporation, and Pratt and Whitney 
Division of United Aircraft Corporation. At the time of this 2-day meeting the three 
companies had 1 1 -month study contracts with NASA for main engine design work. They 
each had spent about 3 months on tlieir preliminary study. Decisions were currently 
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being made on what would be required for the Shuttle’s main engine system. The 
contractors would then incorporate these requirements into their studies. Attending the 
meetings were representatives from NASA Headquarters, MSC, MSFC, and the Air Force: 
Space Shuttle study contractors from McDonnell Douglas Corporation and North 
American Rockwell Corporation; and the three main engine study contractors. 
Preliminary design reviews foi the three contractors were scheduled to be held at MSFC 
in about 2 montlis, giving tlie companies a final 6 months to complete their design work 
before their study contracts ended (654|. 

As a followup to Dale Myers’ July 2 letter to the Center Directors concerning the Apollo 
13 Review Board Recommendation No. 9, Charles Mathews on September 25 wrote Dr. 
Eberhard Rees confirming arrangements for a Skylab subsystems review, with a review 
team headed by himself which would meet at MSFC on November 17-19, 1970, and MSC 
and KSC early in 1971. 

Tlie last in a series of 15 Saturn V first stages (S-IC-15) was successfully captive-fired for 
2 minutes 15 seconds at MTF on September 30. thus ending a 5-year static firing 
program at MTF. Captive testing of the S-IC stages had begun at MTF on May 16, 1967, 
to check out and flight-certify stages for manned lunar missions. Meanwhile, as a result of 
NASA direction in February and March 1970 to delete the requirement for storage of 
stages at Seal Beach, five stages (S-Il-1 1 through S-II-15) would be shipped from MTF to 
KSC during tiie 6-month period between July and December 1970. The S-II final 
assembly line at Seal Beach came to a halt with the completion of systems installation of 
the S-Il-15 in July 1970. This final stage was checked out and shipped to MTF in 
September [655, 656). 

NASA’s Flight Research Center announced on October 12 that tests had demonstrated 
that unpowered approaches and landing maneuvers of the Space Shuttle could be made 
safely and readily by qualified pilots and did not require highly trained test pilots. Pilots 
had flown landing approaches in a four-engine jet transport configured to simulate the 
Space Shuttle during a NASA study of energy-management techniques for the proposed 
Shuttle Orbiter [657]. 

After issuing requests for quotations to 13 aerospace firms for a study to define space 
biology payloads for possible use in a manned earth orbital research facility, NASA 
awarded the $230 528 contiact to General Dynamics/Convair on October 13. The \mes 
Research Center would assist MSFC in directing this 12-month study and would be 
responsible for experiment selection and definition. At the time of this announcement 
Ames was actively engaged in development of biological flight experiments for the Skylab 
program and unmanned missions. The overall purpose of the study would be to learn the 
problems involved in integrating space biology experiments with manned space flights, 
particularly space biology applicable to manned earth orbiting space stations. Payloads 
described in this study would feature research activities defined by NASA as suitable for 
incorporation in the manned earth orbital space program in the period 1974 to 1980 
[658J. 

Cosmonauts Adrian Nikolayev and Vitali Sevastynov, crewmen for the Soviet Soyuz 9, 
arrived at MSFC on October 20 for a 2-day visit. Astronaut Edwin Aldrin, a member of 
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the Apollo 1 1 lunar landing crew, accompanied the two Soviet cosmonauts as host for 
the American tour (659] . 

On October 21 Russian Cosmonauts Sevastyanov and Nikolayev were briefed on the 
Skylab mission during a tour of MSFC [6601 • 

On October 26 and 27, U.S.-U.S.S.R. talks on the possibilities for compatible rendezvous 
and docking arrangements in space were held in Moscow between the NASA delegation 
headed by MSC Director, Dr. Robert R. Gilruth, and a Soviet Academy of Sciences team 
headed by Academician Georgy 1. Petrov. During the exchange of basic information on 
docking systems, NASA officials described Gemini and Apollo techniques, procedures, 
and docking adapters and the Skylab project. The Soviet team described plans for a 
future system similar to Apollo’s, with a tunnel between the spacecraft to accommodate 
docking apparatus. Agreement was reached that 12 scientific technical elements required 
further joint study, including guidance systems for rendezvous, docking hardware, 
coordinate systems, and reference markings [6ol] . 

On October 28 MSFC modified an existing contract with the Boeing Company for work 
on Saturn V launch vehicle’s first stages. The contract modification totaled $21 029 756. 
This change extended the contract performance period through March 31, 1973. Space 
agency officials said that the extension was caused by a redirection of tlK Apollo 
program calling for longer periods between missions. At the time of this modification, the 
Boeing Company was building the Saturn V first stages (S-IV) at the Michoud Assembly 
Facility. Work under this c'^ntract modification would be performed at the Michoud 
plant (662]. 

MSFC announced on October 29 that NASA had issued a request for quotations for a 
study entitled, “Shuttle Orbital Applications and Requirements.’’ A.» envisioned at the 
time of this request for quotation, the vehicle would consist of a large booster stage that 
would carry the orbiter to an altitude of about 200 000 feet before separating and flying 
back to earth. The smaller stage, carrying the payload, would proceed to orbit, complete 
the mission, and return to earth. Under direction of MSFC, the contractor selected would 
analyze the use of the Space Shuttle and flight systems delivered by it to earth orbit, fc 
accomplishing and supporting various prospective missions. The contract would do the 
preliminary definition of a selected manned-support module and any other new hardware 
necessary to supplement the orbiter’s mission support capability. A manned support 
module - like a small “house trailer in space” - would be carried to earth orbit by a 
Shuttle vehicle to serve as temporary living quarters for a crew of four. It would be small 
enough to fit into the Shuttle cargo bay, probably about 20 feet long and less than 15 
feet in diameter. It would have no propulsion system. The support module could be 
joined with experiment modules, satellites, planetary probes, and other objects. 

/Jso. the contractor would define the operational and design interfaces between the 
ground support systems, Shuttle, manned support module, special purpose fliglit 
hardware, and prospective payloads or classes of payloads. Another objective of the study 
was tc provide total mission descriptions, including definition of the new flight hardware 
required, systems interfaces, support requirements, new hardware costs and schedules, and 
pertinent integration and prelaunch schedules for selected Shuttle-payload combinafions. 
Due date for the quotations was set as November 23, 1970 (663|. 
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On November 8 NASA invited industry to subm't proposals on tlie preliminary design of 
a Research and Applications Module (RAM) which could be used with the Space Station 
and Space Shuttle currently being studied. Proposals for the 12-month design studies 
would be due January 8, 1971. Conceptual (Phase A) studies of the RAM had recently 
been completed. The firm selected for this new contract would carry the work through 
preliminary design. At tlie time of this invitation to submit proposals, NASA was 
studying the use of a Space Shuttle for low cost transportation to orbit, and it was 
studying the Space Station as a semipermanent facility which would have general and 
special purpo.se laboratories. The RAM concept offered an economical way to e.xtend the 
capabilities of both the Shuttle and Space Station. These modules would provide versatile 
and economical laboratory facilities for doing earth orbital research and applications 
work. Two modes of operating RAM units were being considered by the space agency. 
Plans were to operate RAM’s either attached to the Shuttle or Space Station or as 
free-flying units. Free-flying modules could be returned to the earth by the Shuttle or to 
the Space Station for servicing and maintenance. Such free-flying modules might be 
required for experiments which could be extremely sensitive to vibrations. >;ontamination, 
or unique pointing accuracy [664] . 

An awards ceremony to observe the successful completion of more than four years of 
Saturn V launch vehicle test firings occurred at MTF on November 9. Among guests 
invited to the ceremony were Mississippi Governor John B. Williams and U.S. Senator 
John Stennis. They headed the list of federal, state, and local government officials who 
paid tribute to the work of several thousand workers at the NASA test site during the 
Saturn V test program. MTF workers represented NASA, private contractors, and several 
other government agencies. In addition to NASA officials attending, mayors and other 
government officials from MTF’s surrounding communities and counties in southern 
Mississippi and southeast Louisiana also attended the ceremony [665]. 

Oil Novembi r 9 NASA’s Apollo 14 spacecraft was moved from the assembly building to 
the launch pad at KSC in preparation for the launch toward the moon on January 31 
[6661. 

A proposal for a Space Station to be assembled in orb'^ one module at a time was being 
studied at MSFC and MSC, NASA announced on November 12. This Station, to provide 
a centralized facility for research, applications, and operations for 6 to 12 men over 10 
years, would be composed of cylindrical modules 14 feet in diameter and .'>8 feet long, 
joined to form a variety of shapes. Individual modules would be carried into orbit on a 
reusable Shuttle vehicle. This Station would be assembled within months in a circular 
orbit 200-300 miles high with a 55 degree i.iclinatiou [66 . J . 

Two Skylab Program reviews were under way as of Novem'^er 17 at MSFC. An 
extravehicular activity critical design review was being held at the Skylab mockup area 
and the Neutral Buoyancy Simulator. The EVA review, which started on November 16, 
included astronaut performances under normal earth giavity in the Sa) '.rn Workshop 
mockup and simulated weightlessness in the Neutral Buoyancy Simulator, itn astronauts 
from the Manned Spacecraft Center, headed by Russell Schweickart, took part in the 
review activities on November 16. The review lasted a week. 
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Cliarles W. Mathews, Deputy Associate Administrator, Office of Manned Space Fliglit, 
NASA Headquarters, was chairman of a Skylab Subsystem Review Team meeting which 
began the same day The team members inspected the Sk; .b mockup area, toured 
simulation facilities in Astrionics and Manufacturing Engineering Laboratories, and viewed 
Apollo Telescope Mount hardware being assembled in the Manufacturing Engineeiing 
Laboratory. The review team ended its activities on November 'd [668] . 

A major milestone in the manned lunar roving veh’cle (LRV) program was reached oi 
November 17 when a special training vehicle arrived at MSEC from the Boeing Company, 
LRV prime contractor. The vehicl'^, called a “l-G trainer’’ because it would operate in 
earth’s gravity, was built for Boeing by its major LRV subcontractor, the Delco 
Electronics Division of General Motors Corporation “This milestone is second in 
importance only to the final accomplishment of delivery of the L.'st tliglit LRV,’’ said 
S.F. Morea, LRV project manager from MSEC, during brief delivery cciemonies at the 
GM Defense Researdi Laboratories, Santa Barbara, California, where the trainer was built. 
Morea. Astronaut Charles Duke, and officia ls of both Boeing and Delco Electronics were 
present at the informal ceremony. The l-G trainer would be shipped to MSC to arrive 
there in about 1 week. The vehicle would be used in a training program to teach 
astronauts how to operate the vehicle under many simulated situations (669j . 

On November 18 the flight model of tfie Skylab multiple docking adapter was fiown 
from MSEC to Martin Marietta Corporation Space Center in Denver, Colorado aboard 
the Super Guppy aircraft. It would be outfitted with controls and display panels for solar 
astronomy and earth resource experiments, storage vaults for experimeiii" film uul a 
thrust-attitude control system. When comph'tely equipped, the adapter w^i'ld be mated 
with the Skylab airlock flight version at McDonneil Douglas Astronautics ( • pany in St. 

Louis, Missouri, and the unit would perfonn a simulated mission in the altitude chamber 
[6701. 

On December 2 MSEC announced that a Saturn Workshop would be shipped on 
December 4 from the McDonnell Douglas Astronautics Company facility i*’. Huntington 
Beach, California, tc MsC in Houston, Texas, for extensive ground tests. This Workshop 
was a ground test version of one which would be used in the Skylab Picgram to 
accommodate teams of thre‘=! astronauts for stays of up to 56 days in earth orbit (67ij. 

A 2-week preliminary design review of main engines for the proposed Space Shuttle 
ended at MSEC on December 11. More than 170 representatives of government and 
private industry attended the meetings. About 60 representatives were from the three 
prime study contractors for the Shuttle’s main propulsion system: Aerojet General 
Corporation, Pratt and Whitney Division of United Aircraft Corporation, and Rocketdyne 
Division of North American Rockwell Corporation. Government participants repre.sci,ied 
NASA Headquarters, the U.S. Air Force, ani' several NASA field centers. The three 
aerospace companies had I l-montli study contracts with NASA to define Shutile engine 
requirements, provide piototype designs, and determine design feasibility to meet 
technical requirements. The purpose of tliese meetings was to review the design 
approaches taken by the contractors, to discuss potential problems in th: designs, and to 
assure that all three efforts were proceeding satisfactorily under the same basic design 
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requiremei ts. Jerry Thomson, chief engineer of the Shuttle Engine Office, Space Shuttle 
Task Team, was coordinator for the meetings (672) . 

A meeting to review two parallel studies of a propo.,d chemical inter-orbital Space 
Shuttle was held at MSEC on Dece..iber lo. Two aerospace firms. North American 
Rockwell Corporation and McDonnell Douglas Astronautics Company, were making 
detailed analyses of what modifications would be required to adapt either the second 
(S-II) stage or the third (S-IVB) stage of the Saturn V launch veh.cle into an inter-orbital 
Shuttle for operation to and from earth orbit and lunar orbit. MSEC managers were 
assuming that further lunar explo'-ation, if approved and funded, would require a Shuttle 
much larger than the Apo'lo spacecraft in order to transport larger payloads and crews 
between earth orbit and the moon. Primary objectives of the two analyses were to make 
preliminary designs of how the stages must be modified, deter. .line orbital launch 
opera i*ons and procedures, and gather information on preliminary cost', logistics, and 
facilities. Whichever stage would be chosen would be carried into earth rrbit attached to 
a newly developed Space Shuttle booster. North American was building the S-Il stage and 
.McDonnell Douglas was building the S-IVB stage. About 45 people, most of them from 
MSEC, attended the all-day meeting, called a “mid-term review” because the two 
7-month studies were now half completed. Both efforts began September 1 and were due 
to end April 1, 197l [673, 674). 

The three companies conducting nuclear Shuttle studies for MSEC gave progress reports 
to Center authorities in a series of meetings on December 16 and 17. Tlie firms carr>''ng 
out this work were Lockheed Missiles and Space Company, North American Rockvvell 
Corporation, and Me mnell Douglas Astronautics Company. In addition, several 
companies conducting technology studies related to the reusable nuclear stage were 
scheduled to prepare summary reports. They included General Dynamics/Fort Worth, 
Whittaker Corporation, Hughes Aircraft Company, Aerojet Nuclear Systems Company, 
and North American Rockwell. These technology studies were being done under the 
direction of the MSEC Astronautics Laboratory I6"'5]. 

As NASA neared the end of 1970, there was much activity relative to the movement of 
Saturn stages. A few days before Christmas two Saturn V flight stages (S-H-15 and 
S-IVB-512) were en route to KSC, and a Saturn Workshop test model would soon 
complete its journey to MSC in Houston; MSEC had shipped both the vehicles. 
Meanwhile on December 18 the ship Point Barrow had reached the Michoud Assembly 
Facility in New Orleans from California carrying the Saturn Workshop and the 
S-IVB-512. The Workshop was unloaded for later shipment to MSC while the S-Il-15, 
which had been brought from MTF the previous day, was loaded aboard the Point 
Barrow for the remainder of the trip to KSC. The ship would reach KSC on December 
20, where the tv/o stages would be stored until needed for flight missions. 

The Workshop vehicle destined for MSC, known as the “dynamic test a' ticle,” would 
leave Michoud December 31 aboard the MSFC barge Orion. It would be unloaded at a 
NASA dock at Clear Lake, near MSC, die first such hardware to move to the Houston 
center in this manner. It was to arrive on January 5, 1971. The Workshop model would 
undergo a series of tests at MSC to verify its bending and vibration characteristics. 
Another Saturn V stage, the S-II-13, was taken from a test stand on December 18 at 
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MTF. The stage would be prepared during the following two weeks for shipment to KSC. 
It was scheduled to be loaded aboard tire barge Poseidon December 30 at MTF. The 
barge would leave Michoud on December 31 for the trip to KSC (676). 

MSFC announced on December 22 that highlights of 1970 at MSFC included: launch of 
an ApoHo/Satum V vehicle, (AS-S08); renaming the space agency’s embryonic Space 
Station project Skylab; continuing work on the Space Shuttle and Space Station; doing 
early planning on the unmanned astronomy satellite HEAO; Dr. Eberhard Rees’ being 
named MSFC director. These and other highligirts combined to make the first year of the 
decade an eventful one at NASA’s largest field center [677]. 

MSFC old-timers were reminded in the winter of 1970 that the Center’s work policy 
during severe weather had changed considerably over a 10-year span. In early MSFC days 
there had been a liberal policy relative to granting administrative leave to employees who 
desired to go home if the impending weather seemed threatening. But in a December 23, 
1970, announcemept MSFC Deputy Director, Management, R.W. Cook, wrote a 
memorandum to employees stating tliat, ”As you know, we are approaching the time of 
year when the Huntsville area is apt to suffer its most severe weather conditions. Marshall 
Space Flight Center employees are reminded of their responsibility to prepare themselves 
and their vehicles for possible hazardous travel conditions. I urge each of you to be 
prepared by acquiring tire chains, snov/ tires, shovels, etc. As in recent years, work 
activity at the Marshall Center will continue during severe weather, and >he granting of 
administrative leave and excused absence because of weather conditions is not 
anticipated. If, however, an individual feels personal danger is involved in trr<veling to 
work, annual leave may be granted” (678). 

An assessment of the feasibility of providing a crew rescue capability for Skylab was 
conducted by the three MSF Centers during 1970. This culminated in a Headquarters 
decision to provide a limited capability based on failure of CSM return capability while 
dO' to the Saturn Workshop. The rescue "chivie for the first two Skylab missions 
wo.. be the next Skylr’ vehicle in flow at KSC. Upon receipt of a rescue call, the 
in-flow CSM would be prepared for launch after some minor modifications to permit a 
two-man crew launch and a five-man crew return (679). 
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1971 

On January 8 three aerospace teams, including seven European firms as prospective 
members, submitted proposals on the preliminary design of a Research and Applications 
Module (RAM) for NASA. NASA was considering the RAM for use with the Space 
Shuttle and the Space Station currently being studied. Submitting proposals for the RAM 
were teams headed by General Dynamics, Convair Aerospace Division; General Electric, 
Space Division; and Martin Marietta, Denver Division. Conceptuai (Phase A) studies of the 
RAM had recently been completed; the team selected for this new contract would carry 
the work through preliminary design. For the purposes of this preliminary design study, 
tlie first module launch would be planned for 1978 and would be a part of the modular 
Space Station which would have an orbital lifetime of 10 years or more or, alternatively, 
operate in a Shuttle sortie mode. The maximum size of a module would depend upon the 
Shuttle’s cargo capacity. This could be 14 feet in diameter and up to 58 feet long, wild a 
wciglit of 20 000 pounds (680] . 

On January 22 more than 150 representatives of governmentsand industry attending a 
quarterly review at MSFC inspected a mockup of one Space Station concept under study 
by NASA. This mockup depicted the proposed 12-man station concept studied by the 
McDonnell Douglas Astronautics Company for MSFC. A 50-foot tall structure, 33 feet in 
diameter, the mockup had four decks and a large simulated power section. The 
McDonnell Douglas space station concept was based on guidelines which included using 
the two-stagt Satuni V as a launch vehicle. The Space Station could be placed in a low 
earth orbit of about 250 miles; its lifetime would be 10 years. McDonnell Douglas had 
recently been asked by NASA to extend the Space Station study contract to include the 
preliminary design and planning for a modular Space Station of a smaller diameter. 
Several Space Station configurations and module combinations which could be assembled 
in orbit from modules sent from earth in a Space Shuttle would be examined. The study 
was making use of the data produced in the preliminary design of a larger diameter 
station 1681]. 

On January 29 President Nixon delivered to Congress his proposed budget .'or Fiscal Year 
1972. MSFC Director Eberhard Rees wrote a detailed letter to MSFC employees stating 
in detail the probable impact of this proposed budget on MSFC. “1 regret . . . that 1 must 
advise you there are reductions within the total budget, namely in the personnel area, 
which will affect the agency’s civil service employment levels. ... A reduction in civil 
service employment ... in each element of the agency will be necessary. Marshall will be 
required to reduce from our present strength of 5804 to 5507 by the end of June 1972. 
We expect to achieve this reduction through a combination of normal attrition, 
retirements, and I am so»ry to say, RIF procedures. Due to the difficulty in predicting 
attrition for the next 18 montlis, it is not possible at this time to determine exactly how 
much of tile required reduction wc will be able to achieve through attrition and 
retirement. I assure you that I will advise you as soon as we can determine this.” 

Apollo 14 vehicle (Saturn V 509) proved to be one of the best performing vehicles in the 
Saturn V series as it lifted off from Cape Kennedy at 3:03 p.m.CST January 31, 1971, 
after a 40-minute-2-second hold caused by weather. Low clouds in tire launch site area 
delayed the launch for the first time in the nine vehicle Saturn V series. The Saturn V 
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509 was also several thousand pounds heavier than any of the earlier vehicles. Lift-off 
weight for this vehicle was estimated at 6 423 754 pounds. Commander of the Apollo 14 
was Alan B. Shepard. Jr., Lunar Modulo Pilot was Edgar D. Mitchell, and Command 
Module Pilot was Stuart A. Roosa. 

The first (S-IC) stage inboard engine cutoff occurred exactly on time at 2 minutes 14.7 
seconds. Outboard engine cutoff came at 2 minutes 43.5 seconds, one-half second early. 
The second (S-Il) stage inboard engine burned for 4 minutes 58 seconds. Nominal burn 
time for this engine was considered to be 4 minutes 57.6 seconds. The S-II outboard 
engines operated for 6 minutes 33.4 seconds. The four engines were scheduled to operate 
for 6 minutes 30.5 seconds. The third (S-IVB) stage first burn was 2 minutes 20.4 
seconds; nominal time for the burn was considered to be 2 minutes 25.7 seconds. A 
second bum of tlie third stage’s single J-2 engine took place about 5:30 p.m. on January 
31 The 5 minute 52 second burn speeded the stage and Apollo 14 spacecraft out of 
earth orbit on its way to the moon. Walter I Kapiyan. director of Launch Operations, 
siiid immediately after the launch that early data indicated there was no “turbulence or 
pogo” as experienced on earlier flights. 

Onboard TV was initiated to cover the CSM docking witli the LM, but difficulty in 
docking was encountered. The first five docking attempts by CM pilot Roosa were 
unsuccessful. Mission control at Houston, watching on TV, studied this problem that 
could prevent the extraction of the LM and make lunar landing impossible. Alternate 
missions also were under study. The astronauts noted that catches seemed properly 
cocked but did not release. However, the sixth try was successful, althougli docking was 
achieved I hour 45 minutes later than planned. 

Apollo 14 entered lunar orbit at 1:55 a.m. February 4. Touchdown of the “Antares” 
occurred at approximately 3:16 a.m. on February 5. Aboard were Shepard and Mitchell 
who made two “moonwalks.” During their stay on the lunar surface the men set up a 
series of experiments and conducted geological surveys of the area around the Fra Mauro 
landing site. The two gathered approximately 80 pounds of lunar material for return to 
earth. Shepard and Mitchell had a two-wheeled pull-cart carrying experiments and geology 
tools during their lengthy field geology trek. The astronaut’s main problem was lunar 
dust which stuck to tlieir space suits up to their knees. Just before reentering the LM 
Shepard dropped a golf ball onto the lunar surface and on his third attempt drove the 
ball about 400 yards, the first golf ball hit on the surface of the moon. 

While the LM was on the moon, Roosa, orbiting the moon in the CSM, completed 
photography of the Descartes landing site and astronomic photography. 

The LM carrying Shepard and Mitchell lifted off the lunar surface, 33 hours 31 minutes 
after landing on tlie moon. During the braking phase for docking, telemetry indicated 
thr-t the abort guidance system had failed, but no caution and warning signals were on. 
Dock ng was accomplished successfully on February 6, and the crew transferred from the 
LM to the CSM with scmples, equipment, and film. The transearth injection maneuver 
was on schedule, and the CM Kitty Hawk separated from the SM. Parachute deployment 
and other reentry events occurred as planned, and the Kitty Hawk splashed down in the 
mid-Pacific about 4 nautical miles from the recovery ship USS New Orleans at 3:05 EST 
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on February 9. The astronauts were carried by helicopter from tlie CM to the recovery 
ship, where they entered the mobile quarantine facility with the recovery physician and 
icchnician. The Apollo M had been the lltlr Apollo micsion to date, the 8th manned 
Apollo mission, and the 3rd successful lunar landing mission [682, 683). 

Requirements for seven astronomy experiments for a proposed High Energy Astronemy 
Observatory (HEAO) were defined under contracts awarded by NASA, effective February 
1, 1971. The HEAO spacecraft was envisioned as a 21 000-pound. 30-foot-long craft, 
designed to carry relatively few but heavy instruments, accounting for more than half its 
weight. Planning called for the spacecraft to be launched by a Titan HID rocket into a 
230-statute-mile orbit. MSFC was directing the HEAO experiment definition phase (Phase 
B) studies. Should the HEAO become an approved flight program after the definition 
phase, the instruments study would be considered for the first HEAO mission currently 
planned for mid-1975 ( 6841. 

A high-level advisory group responsible for guiding NASA in all aspects of mission safety 
opened a 2-day meeting at MSFC on February 8. The Aerospace Safety Advisory Panel, 
which was appointed by tlie NASA administrator, was headed by Dr. Charles D. 
Harrington, president, Douglas United Nuclear, Incorporated, Richland, Washington. At 
MSFC the group discussed safety aspects of the lunar roving vehicle, the Skylab cluster of 
spacecraft, and the proposed reusable space vehicle (Space Shuttle) [685]. 

On February 10 the Kennedy Space Center awarded a $917 900 contract to the 
Holloway Corporation of Titusville, Florida, to construct a launcher-pedestal that would 
be used during the upcoming Skylab Program. The 127-foot-tall pedestal would be 
adapted to an -existing Launcher-Umbilical Tower so that manned Saturn IB space 
vehicles could be launched from facilities now supporting the larger Saturn V rockets. 
The Holloway Corporation contracted to construct th^ launcher-pedestal in 180 days 
after receiving its notice to proceed (6861. 

Accumulators for center engine feedlines were being installed on all second (S-Il) stages 
of the Saturn V launch vehicle under terms of a contract modification granted to the 
North American Rockwell Corporation by MSFC on February 12. The modification 
amounted to $2 163 217. Tlie work was being done at the contractor’s plant at Seal 
Beach, California, and at MTF. It was to be completed by June 1972. llie accumulator 
would lower the frequency of the line to prevent unusually high oscillations like those 
recorded during the launch of Apollo 13 in April 1970. Those oscillations caused an early 
shutdown on the S-II center engine, although the launch vehicle met all flight objectives. 
The first accumulator in this modification was installed on the Saturn V vehicle that 
launched Apollo 14 on January 31, 1971. No unusual oscillations were recorded during 
the launch (687] . 

In a Februarjf 18 memorandum to all employees MSFC Manpowe- Director Paul Styles 
stated, “The Civil Service Commission has incorporated in the Federal Personnel Manual 
(Supplement 831-1 Subchapter S-11) a policy aij procedure statement providing more 
flexibility in permitting retirements in situations where those retirei lents will help meet 
needed reductions in personnel strength.” This memorandum was distributed in an era of 
steady output of retirement bulletins informing employees of various possibilities inherent 
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check component layout 
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A dozen of MSFC s 15 taxicabs and the 
drivers lined up for a quick photo in the 
spring of 1971. Shuttle buses had been 
removed from the routes for a trial period. 
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fourth Administrator 
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in early and regular retirement from the government. Background for this letter was 
continuing probability of a reduction-in-force at the Center [688J 

On February 23 MSFC granted to tlie International Business Machines Corporation a 
contract modification for the manufacture of instrument units (lU) for Saturn launch 
vehicles. Valued at $14 407 743, the modification would extend IBM’s delivery schedule 
for Ill’s through December 31, 1973, lO be compatible with the extended Apollo and 
Skylab Program launch schedules. IBM was under NASA contract to build 27 Ill’s for 
Saturn vehicles: «2 Saturn IB’s and 15 Saturn V’s. Ten of the Saturn IB units and 12 
Saturn V units had been completed. All work was being done at the company’s facilities 
in Huntsville, Alabama. The original III contract had been granted to IBM in March 1965 
for the fabrication, assembly, checkout, and delivery of the 27 units and related support 
functions [689]. 

NASA announced on March I that it would modify the former Saturn V second (S-11) 
stage test facilities at MTF for the Space Shuttle engine testing. Fl.'’.ns were to convert 
two former S-II stands for testing the shuttle’s orbiter and booster engines. A contract 
for the final design of the required modifications to provide two operable engine test 
stands was awarded to the architect-engineering firm of Sverdrup and Parcel and 
Associates, Incorporated, St. Louis, Missouri. The total price of the design contract was 
S447 000. The modifications that would be required to convert the existing S-H stands 
for Shuttle engine testing included the addition of liquid oxygen and liquid hydrogen run 
tanks, a thrust measuring system, and modifications to the stands’ structural, mechanical, 
and electrical systems. The Missouri architect-engineering firm would provide the 
engineering drawings and specifications that would be needed to accomplish the 
construction effort. Engine testing was planned to start in the second quarter of calendar 
year 1973. 

NASA also announced tliat testing of Space Shuttle engines under simulated altitude 
conditions would be done at tlie Air Force Arnold Engineering Development Center, 
Tullahoma, Tennessee. Some 100 development tests under simulated altitude conditions 
at AEDC were planned, beginning in 1974 and running through 1976. Selection of the 
two test sites was made following studies by a Site Evaluation Board which surveyed 
existing government-owned or controlled sites with proven capability of reasonable 
potential to accomplish Shuttle engine testing. This selection of the engine test site was 
the first step in carrying out a master plan for Shuttle facilities. Work was currently 
under way to identify and define detailed technical and operational requirements for 
other Space Shuttle facilities. A decision on the location of a vertical launch facility was 
expected in the fall (690, 691). 

NASA on March 1 asked three aerospace firms for proposals concerning the development 
of the main engines tliat would power a two-stage reusable launch vehicle (Space 
Shuttle). The firms were the Aerojet General Liquid Rocket Company, Sacramento, 
California; the Pratt and Whitney Division of United Aircraft Corporation, West Palm 
Beach, Florida; and the Rocketdyne Division of North American Rockwell Corporation, 
Canoga Park, California. Since June 1970 all three companies had been performing 
preliminary design and definition studies of the Shuttle engine under independent, 
parallel contracts costing $6 million each. As of this request for proposals one of the 
companies would be chosen to develop the engine (692). 
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On March I President Nixon submitted to Congress the nomination of Dr. James C. 
Fletcher to be the new NASA Administrator. The senate confirmed Dr. Fletcher 1 1 days 
later on March 1 1 [693j. 


Following a “Sonic Boom Meeting” at LRC in which participants from ARS, LRC, FRC, 
MSC, and MSFC discussed sonic boom relativ? to the planned shuttle flights. Dr. 
Eberhard Rees requested, on March 5, policy guidance from Dale Myers concerning “just 
how much of the sonic boom business is to be discussed internally and with contractors.” 
Dr. Rees pointed out that there would be a Flight Mechanics Working Group meeting at 
MSFC the following week and that sonic boom was on the agenda. Dr. Rees wanted to 
know if tliis should be cancelled, or just how much should be discussed. Myers said that 
he woula get with Donlan “and they would get a policy to Dr. Rees on this, hopefully 
by Monday or Tuesday” (694). 

On March 10 the first flignt model LRV that would be lofted into space by a Saturn 
vehicle was formally delivered to NASA in a ceremony at the Boeing Company’s Space 
Center at Kent, Washington. MSFC Director, Dr. Eberhard Rees, accepted this first of 
three flight models from Boeing Company Group Vice-President for Aerospace, O.C. 
Boileau. This model would be shipped to arrive at KSC on Marcn 15 for final checks and 
installation aboard the Apollo 15 LM. This delivery would be two weeks before the April 
1 contract delivery date IC95). 

On March 10 MSFC modified a contract with Chiysler Corporation to authorize 
additional work in the Saturn IB program. Chrysler was the prime contractor for the first 
stage of the Saturn IB, which it assembled at the Michoud Assembly Facility in New 
Orleans. Under the current $29 136 622 modification, the company would maintain nine 
Saturn IB boosters in storage. Three of the nine vehicles were for the Skylab program 
and would be launched in 1973. Those three, plus a fourth that would serve as a backup, 
would be maintained and modified as necessary under terms of this contract. Prelaunch 
checkout of the Skylab vehicles would also be accomplished under this modification. The 
period of performance was from January 1, 1971, to August 15, 1973. Six of the 
vehicles were located at the Michoud Facility, and the other three were at MSFC in 
Huntsville [696]. 

Tlie first lunar roving vehicle arrived at KSC on March 16, 1971. During the delivery 
ceremonies Boeing personnel presented Dr. Eberhard Rees and MSFC with a license plate 
for the vehicle [697]. 

MSFC announced on March 31 that NASA had modified its contract with the Boeing 
Company, Huntsville, Alabama, for the design, development, manufacture, and delivery of 
three lunar roving vehicles for the Apollo Lunar Exploration Program. Total estimated 
cost to contract completion was $37.8 million. The contract included procurement of 
three lunar roving vehicles and a number of test articles, plus subsystems for a fo uth 
vehicle to be used as spares. Tire lunar roving vehicle would be sent to the moon on '’ e 
Apollo 15 mission, scheduled for July 26, and again on Apollos 16 and 17 in 1 ' 
Boeing delivered the first flight vehicle on March 15, two weeks ahead of schedule, «■>',! 
deliveries of tire remaining two flight models were anticipated earlier than ontr; .. 
requirement. The four-wheel vehicle would provide transportation for two astronauts <md 
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their tools, scientiflc equipment, and lunar samples collected during several traverses 
across the lunar surface. The astronauts and equipment would weigh 1000 pounds — 
twice the weight of the vehicle itself. Boeing had been selected in October 1969 as the 
vehicle development contractor for MSFC {698]. 

On Arril I MSFC awarded to Air Products and Chemicals Corporation, a contract for the 
supply and delivery of liquid hydrogen for all government aerospace use in the eastern 
United States. The 1-year contract would end March 31, 1972. It was valued at 
$2 249 700. NASA’s Saturn launch vehicles were the prime users of liquid hydrogen, 
which was the propellant for tlie second (S-II) and third (S-IVB) stages of the Saturn ^ 
vehicle and for the second (S-lVB) stage of the Saturn IB vehicle. NASA, through MSFC, 
supplied liquid hydro^’u for all Government agencies in the eastern U.S., including the 
Atomic Energy Commission and the U.S. Air I Air Products and Chemicals was 
headquartered in Allentown, Pennsylvania, but its Hquid hydrogen supply and delivery 
work for NASA would be done from a plant at New Orleans, Louisiana 1699|. 

Dr. Eberhard Rees, Director; Richard Smitli, Saturn Program Manager; and several others 
from the Marshall Center attended a Design Certification Review of the Apollo 15 and 
other “J” missions in NASA Headquarters on April 5 and 6. Also attending the review 
were representatives from MSC. NASA Headquarters, and the DCR Board. The purpose 
of the review was to certify the cha;iges on Apollo 15 that had not been on previous 
missions to the moon. These included new experiments, use of the lunar roving vehicle, 
and changes to the spacecraft (700j. 

About 400 persons from aerospace companies and Government agencies attended a 
conference at MSFC on April 6 and 7. Approximately 50 of these w*'re from foreign 
countries — mostly Europe. The conference participants discussed space vehicle 
propulsion systems with an operational life requirement of 100 flight missions. This was 
one in series of space shuttle technology conferences being conducted by NASA at 
several locations from March through May 1971. The theme of the conference was that 
the Shuttle would be a more tconomical approach to a variety of space missions. All the 
missions would be manned, but during some flights unmanned satellites could be 
deposited in or retrieved from earth orba. Chairman of the conference was Jerry 
Thomson, chief engineer for the Space Shuttle main engine at MSFC. Thomson pointed 
out that the Shuttle would demand major advancements in propulsion technology beyond 
those applied in the Apollo program. The Shuttle was projected as a vehicle about 250 
feet long which would take off verLcally. The booster would have a swept wing and 12 
engines. During launch, the booster would have another airplane-like vehicle — called an 
orbiter - riding piggyback. At an altitude of about 250 000 feet, the orbiter would 
separate from the booster and continue to fly into space under the power of two engines 
in the tail. Once in orbit, it could delivery cargo or could be used as a space laboratory 
for up to a week. It normally would carry a two-man crew, but it could also carry 
additional passengers in the cargo or passenger compaitment, which would be about 15 
feet in diameter and neirly 60 feet lor.g. After separation, the booster would return to 
earth and land like any large airplane. It, too, would have a two-man crew. Following the 
space mission, the orbiter would also return to eartii and land like an airplane. NASA 
hoped to have an operational Space Shuttle by 1979 (7011. 
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ATM prototype in ' le thermal 
vacuum chamber at MSC 



Astronaut Dr. Robert Parker visited the 
Marshall Center in the summer of 1971 for 
Apollo 15 Lunar Roving Vehicle work. 
During his lunch hour he presented 11 
“Snoopy” awards tc MSFC employees 
(from left) Harold Johns and Norm Thomas, 
Quality Lab: James Orr. Jeweli Moody and 
William R. Adams, Program Management: 
Otha Vaughan, Acro-Astrodynamics La''<: 
Dr. Parker: Denny Kross, Astronautics Lab: 
John Former, Astrionics Lab: and Hugh M. 
Campbell and Roy Runkle, Astronautics Lab. 
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MSFC announced on April 9 tliat NAS A had asked industry to propose methods for 
determining long-life mechanical components for reusable vehicles, such as the Space 
Shuttle, satellites. Space Stations, and other space-reiated equipment. S.B. Wynn of 
MSFC’s Astronautics Laboratory said, “We’re looking for components that can operate 
for many years.’ He said that the Saturn rocket development effort called for extremely 
high reliability of components, but no» necessarily long life; Satums were expended with 
each launch. Industrial firms were asked to submit proposals concerning short term test 
metliods to prove the long life of mechanical components (702) . 

On April !2 space engineers and astronauts studied Skylab Workshop stowage facilities 
during a review at MSFC. Astr'^nauts taki.'ig part perfoimed Workshop activation 
procedures, reviewing each arimer % storage areas and running through deactivation 
procedures. Astronauts part.cipv .''g included Alan Bean, Charles Conrad, Joseph Kerwin, 
Paul Weitz, Walter C •'r.ingh • ... Gerald Car", Russell Schweickart, William Lenoir, and 
Richard Truly (703) . 

On April 13 .NASA published “Skylab Launch Readiness and Delivery Schedule ML-20.’' 
which moved the scheduled Skylab launtli date from November 1. 1972, to April 30, 
1973. 

P/ Apnl 15 the proposed Skylab rescue mission profile requirements were: the trajectory 
planning for a rescue mission would be the sane as the nominal Skylab mission; nominal 
mission duratic from launch to recovery would be limited to 5 days; the orbital 
assemoly would .aneuver tosprovide acquisition light npport lor the rescue Command 
end Mruuie tCSM); L‘ic rescue CS’4 would be capable of rendezvous without 

' ur " *ng; landing and recovery would be planned for the primary landing area; 
I'lnslv. .‘f the crew from the MDA lO the CSM would be in shirtsleeves (no 
extra'i'elricular activity); die KSC rescue launch response times would vary from 10 to 
45 '/2 days depending on the transpired time into the nonnal checkout flow [704] . 

MSFC announced on April 17 that 15 taxicabs hid replaced the Center’s shutfie buses 
for a trial period. This was anrither example of reducing costs because of budgetary 
restraints |705). 

As y/orkmen at KSC installed the first fliglK motiel lunar roving vehicle aboard the 
Apollo 15 lunar module, MSFC scientists an-., technicians continued preparations for 
MSFC’s closest coordination of activities with any moon lanuing to date. MSFC prepared 
to simulate in its Computation Laboratory the three exploration traverses to be made by 
the Apollo 15 LRV. ,‘is a contingency measure, MSFC would use its computer resources 
to simulate every inch of tne piogrcss ot me LRV occurring simultaneously on die moon 
[7061. 

At KSC on April 25 workmen installed the world’s first flight model lunar roving vehicle 
aboard tlie \pollo 15 lunar module. The LRV would tra.isport astronauts on tliree 
•xploration traveises of t!.v moon’s Fladley-Apennine area during the Apollo 15 mission, 
sciicdulcd to begin Juiy 26. Workmen i.istailed the LRV' in a triangular storage bay of the 
lunar module’s descent stage ( /07 1 . 
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MSFC announced on April 30, 1971. the retirement of Lee B. Janies, Director of 
Program Management at MSFC, the retirement to become effective on May 31. 
Succeeding him as Acting Director of Program Management would be J.T. Shepherd. In 
1963 James had become manager of the Saturn I and IB Program, then had joined 
General Phillips in OMSF for 1 year as Deputy Director of the Apollo Program. Upon his 
return to MSFC he was appointed Saturn V Launch Vehicle Manager and later became 
Manager of the Saturn Program. James v/as appointed the Director of Program 
Management at MSFC upon the transfer from .MSFC of General Edmund F. O’Connor on 
July 28, 1969. As Diiector of Program Management Janies had directed both the Saturn 1 
and Saturn V projects. Program Management under James also had charge of the Skylab 
Program, Mission Operations, as well as the management of the Michoud Assembly 
Facility and the Mississippi Test Facility (708). 

In a prominent front-page story Huntsville’s largest paper. The Huntsville Times. 
sub-headlined on May 9, 1971, “Plan gives Shuttle to Houston.” The article went on to 
state, “Marshall Space Fliglit Center would have a subsidiary role in the proposed 
earth-to-earth orbit Space Shuttle under a current plan being studied by the National 
Aeronautics and Space Administration. Houston's Manned Spacecraft Center appears to 
be emerging as the lead center with a lion’s share of the anticipated effort heading 
there.” The article added tliat the decision was still under discussion and not final. 
“Marshall Center and the Manned Spacecraft Center had been in a foot race for months 
to try to win either single center management or a 50-50 split. While the plans being 
reviewed lays (sic) heavily in Houston’s favor, some experts emphasize that discussions 
could alter the plan to be more compatible with Marshall Center’s capabilities.” 

On May 10 the first segment of an LRV qualification test unit was delivered to MSFC, 
with the last segment arriving on May 26. The first flight LRV would go to the moon on 
Apollo 15 in July 1971. as reported previously. The qualification unit was a replica of 
flight LRV’s. It would be at the Marshall Center through the Apollo 15 mission, where it 
would be used for possible troubleshooting while the first fliglit LRV was making three 
exploration traverses of the lunar surface. The second flight LRV would remain at 
Boeing’s Kent Space Center near Seattle until after Apollo 15. It would be joined in 
temporary storage by the tnird flight mruel, due for delivery to NASA in June. The 
qualification unit would undergo several tests at MSFC before it was prepared for use 
duiing Apollo 15, when it would be deployed and checked at MSFC as its counterpart 
transported two astronauts on the moon (709) . 

In a May 13 news conference at MSFC. NASA Administrator Dr. James C. Fletcher 
announced that no decision had been made concerning the location of headqu:*.rtcrs for 
the sought-after Space Shuttle system contract. Dr. Fletcher told newsmen that he could 
not understand the apparently deep local concern about the Shuttle becar.se “no matter 
how the decision is made, tlie Marshall Center will get a sizable, if not a major 
responsibility.” He said further, “there is no way to predict at tliis time” where the 
management will be headquartered. Until word could be received fiom Congress about 
next year’s funding, which was expected to be “small, $100 million or so,” no details 
will be forthcoming. Dr. Fletcher said. “I think tliat’s coming too.” Dr. Fletcher added, 
referring to potential Congressional appropriations. Future manpower reductions were not 
expected to be a part of MSFC’s future, he predicted. After the last announced drop of 
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The Apollo 15 crew crammed a lot of 
activity into the six hours they spent at 
MSFC in October of 1971. They thanked 
employees for the Saturn V and I unar 
Roving Vehicle they used on their lunar 
landing mission. Some representative scenes 
appear here. David Scott (top left) signs 
autographs outside Building 46 J 9, crew 
and Dr. Rees ( top right) examine LR V 
model: and Irwin signs autographs as pretty 
fan watches and others wait in line 
(bottom photo). 



View of Saturn / Workshop mockup 



Astronaut Ed Gibson (center) 
practices EVA in Neutral 
Buoyancy Simulator at MSFC 
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Commonality of Saturn hardware 



Workshop hg trainer delivered to MSC 
from MSFC ( crew quarters view) 



Airport concept for Shuttle 
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297 employees fiom tlie payroll, to be completed by July 1971, no more reductions 
were expected to be announced tor MSbC, L)r. Fletcher said. This was considered to be 
another indication that MSFC would have a major Shuttle role (710|. 

On May 24 Director Rees reminded MSFC employees of his January 29 letter concerning 
the President’s budget to Congress and the probability ol personnel redu tion at MSFC. 
Dr. Rees wrote, “I can tell you now tliat the effective date, NASA-wide, of the 
reduction-in-force has been set by Headquarters as October 1, 1971. This means that 
notices to the affected employees will be distributed on or before the 16th of August.” 
NASA's agency-wide reduction rate would be 5 percent for each Center (7111. 

MSFC announced on June 1 tiiat a recent rocket engine test firing at MSFC had led to 
extension of tire “certified lifetime’’ of seals, O rings, and gaskets in all types of rocket 
engines and stages of Saturn IB ard Saturn V vehicles. In effect this extended the storage 
lifetime of the 29 Saturn stages then in existence from 8 years to 10. Nine S-IB (first) 
stages and seven S-IVB (second) stages of the Saturn IB, plus five S-IC (first) stages, five 
S-II (second) stages, and three S IV'B (third) stages of tlie Saturn V, were awaiting use at 
the time of this test. More than half were scheduled for use before the end of 1973. but 
some were presently uncommitted and were in indefinite storage. As part of a con.inuing 
test series, engineers at MSFC took a single H-1 engine, number H-2033, from storage 
where it had been “hibernating” for almost 9 yi. irs. The engine had been kept in its 
original configuration. The test consisted of three starts of the engine and a full-duration 
run of 140 seconds. Tlie engine performed as well as it did when it received its initial 
qualification test firing. Tlie tests were conducted by the Test Division at MSFC, and 
examination of engine components was by the Materials Division of MSFC’s Astronautics 
Laboratory. The Quality and Reliability Assurance Laboratory performed complete 
pre-test and post-test examinations of the engine [712] . 

On lime 2 MSFC awarded a contract modification to the Rocketdyne Division of North 
.American Rockwell Corporation for continued support work on rocket engines for Saturn 
launch vehicles. The S26 228 158 contract modification covered the period from July 1, 
1971. througli December 31, 1972. At the time of this modification, Rocketdyne had 
built and delivered the F-1, J-2. and H-1 engines that powered tlie Saturn IB and V 
launch vehicles. This contract modification allowed the continued analysis of engine 
performance, field engineering, logistics, and retention of a Rocketdyne problem-solving 
group (7131. 

On June 3 the United States House of Representatives breathed new life into the 
blos-sopiing U.S. Space Shuttle Program when members shouted down efforts to cut out 
two Apollo moon flights and the proposed Space Shuttle program. Instead, the House 
approved a $3.4 billion authorization for the space program. Attempts to cut $400 
million for the final Apollo 16 and 17 flights scheduled for 1972 and $125 million to 
start d.'vclopment of the Space Shuttle to ferry passengers and equipment to space 
stations were overwhelmingly defeated by vo'ce votes. NASA’s authorization for the fiscal 
year starting July 1 then passed the House 302 to 64 and went to the Senate (714(. 
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Installation into Workshop flight unit 
prior to start of checkout 




Artist's concept showing facility 
for space astronomy 




Saturn VjSkylab launch configuration 



Seven astronauts were at the Marshall 
Center in November 1971 to inspect the 
Lunar Rising Vehicle and participate in 
deployment exercises. Four of the group 
are shown here. They are ( I to r): John 
Young, commander for Apollo 16: Fugene 
Cernan, commander for Apollo 1 7 ; Fred 
Haise, Apollo 1 6 backup commander: and 
Charles Duke, Apollo 16 lunar module 
pilot. The LRV shown here was a 
qualificaiion test model used in the 
deployment exercises. 


Rollout of Apollo 1 6 
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On June 3 a Sky lab Workshop test unit arrived at MSFC aboard the NASA barge Orion. 
It came from MSC where it had been through vibration and acoustic testing. This test 
unit was a ground test version of the Woikshop [7151. 

On June 7 in a step toward building orbital Space Station, the Soviet Union’s manned 
Soyuz 1 1 linked up with the space laboratory Salute launched 7 weeks earlier, and three 
cosmonauts went aboard. The two craft togetlier formed a vehicle 60 feet long, 12 feet 
in diameter, and weighing 25 tons. Portending an era of orbiting Space Stations in which 
MSFC hoped to play a major role, the Russian news agency declared, “A Soviet manned 
orbital scientilic station is functioning.” The linkup climaxed a chase through space 
lasting more than 25 hours. Soyuz 1 1 streaked into orbit the morning of June 6 and 
began pursuing Salute, launched April 19. Aboard Soyuz II were three cosmonauts: 
Victor Patsayev, Vladimir Volkov, and Lt. Col. George Dobovolsky [716J. 

On June 10 NASA outlined its management plans for the Space Shuttle Program. Overall 
management of the Space Shuttle P'ogram would be in the Headquarters Office 
Manned Space Fliglit which would be responsible for detailed assignment of 
responsibilities, basic performance requirements, control of major milestones, and funding 
allocations to the various NASA field centers. Dale D. Myers. Associate Administrator for 
Manned Space Flight, assigned responsibilities to the three Manned Space Flight centers 
for the Space Shuttle Program as follows: 

1. Manned Spacecraft Center would have program management responsibility for 
program control, overall systems engineering and system integration, and overall 
responsibility and authority for definition of tliose elements of the total system which 
would interact with otlrer elements, such as total configuration and combined 
aerodynamic loads. MSC also would be responsible for the orbiter stage of the Space 
Shuttle. 


2. MSFC would be responsible for the booster stage and the main engines for 
the Shuttle. 

3, KSC would be responsible for design of launch an'*, recovery facilities. 

All three centeis would have personnel located at MSC as part of the overall systems 
engineering and .systems integration activity. 

Dr. James C. Fletcher, NASA Administrator, had the following additional comment 
which was of interest to MSFC; 

In reaching the decision on the management of the Space Shuttle program, 
we have also decided tliat future programs under the Office of Manned 
Space Flight will be managed in a similar way, wherein a center will be 
given a major integration responsibility commensurate with its experience, 
skills and workload. It is currently planned, for example, that this 
integrating responsibility will be assigned to the Marshall Space Flight 
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39-foot diameter vacuum chamber as 
lid is being secured for test 
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Center for the Research and Applications Module studies now underway, 
and for any otiier Space Station studies at the end of the current Phase B 
studies. 

In a large headline Huntsville’s major morning newspaper, the Huntsville News, declared; 

Reactions vary here today in tlie wake of the announcement that while 
Huntsville gets the Shuttle booster Houston gets the leading management 
role, but all seem to agree on this; Huntsville’s glad it’s been given the 
chance to develop the booster for the reusable Shuttle craft, but the city 
had certainly hoped for more. Says county commission chairman James 
Record; “Tlie space program here got the low end of the totem pole. This 
will probably maintain the current level of employment here, but what we 
had really hoped to see was growth. If we had gotten the management 
position, employment certainly would have increased in Huntsville and 
Madison County.” 

The paper quoted one MSEC official as saying; 

Tlie way the responsibilities have been a .otted is going to cause MSEC 
here considerable difficulties. In the past, Houston had handled the 
spacecraft, Huntsville the actual rockets, and Cape Kennedy the launch 
details. But Thursday afternoon is an unlooked for shift in policy, NASA 
decided that the three centers would no longer work autonomously as in 
tlie past. During previous operations, Huntsville’s MSEC has answered 
directly to the Apollo office at NASA Headquarters in Washington, D.C. 

But now Huntsville will answer to Houston. 

Tlie paper further quoted the Marshall employee, who preferred to rep’ain unidentified, 
as stating tliat Mai'shall “will find it very hard to develop the booster part of the Shuttle. 
NASA is now asking one center to make distribution to the other centers and to itself. If 
it comi ' to a choice of giving funds to Houston or one of the other centers, Houston is 
going to get it.” The paper added that the Marshall employee is among ranking men in 
the administration of tlie space flight center here. He said, “the situation could even 
cause the center to dwindle if enougli [s/cl funds are cut.” Huntsville’s job, he said, “wili 
be ten times tougher than it was under the Apollo system.” The paper quoted Mayor Joe 
Davis as saying, “We had hoped tliat the headquarters would be here in Huntsville, but 
this will be a boost to tlie city’s economy, and will help to keep the space program here 
from dying out” [717, 718) . 

In a June 11 lead editorial entitled “The Shuttle Pie,” The Huntsville Times wrote; 

The organizational pie for management of the U.S.A. Shuttle Program has 
now been officially sliced by the powers in Washington, and we cannot 
say we arc pleased with how the pieces of tlie action were partialed out 
among tlie space agency’s field centers. According to the NASA 
announcement yesterday, Marshall Space Eliglit Center here will be 
responsible for developing the booster portion of the proposed 2-stage 
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Shuttle, but the smaller Manned Spaeceraft Center in Houston has won 
overall management responsibility for ilie entire program as weii as the job 
development of the Shuttle’s orbiter eraft. . .One can definitely question 
the efficacy of the decision to make NASA’s Houston installation “the 
lead center” for the Shuttle program. This step marks an unexplained 
departure from the highly successful approach following the project 
Apollo, in which no field center was to serve in another but all answer 
directly to a central project office at NASA Headquarters and one can 
question the wisdom of assigning to the Houston Center the responsibility 
for the so-called integration of so large a space vehicle as the 2-stage 
Shuttle. This is precisely the kind of challenge that Marshall Center 
faced . . . and successfully met ... in overseeing the development of the 
gargantuan, multistage Saturn V launch vehicle for .Apollo, while MSC in 
Houston handled the space craft end. . . . The space center in populous 
Texas did not win its new, pre eminent role on the basis of in-house 
experience and existing resources alone. We can only conclude that factors 
other than merit fi gure prominently in this decision. 

NASA announced on June 16 that it was examining the advantages and disadvantages of 
a “phased approach” to the development of a reusable Space Shuttle system in which the 
orbiter vehicle would be developed first md initially tested with an interim expendable 
booster. In a “phased approach,” full scale hardware development of the reusable booster 
would be started later, but some design and preliminary development work for it would 
proceed concurrently with development and test of the orbiter. For the interim booster 
NASA and its industrial contractors would study the use of a modified Saturn S-IC (first 
stage of the Saturn V that launched Apollo flights to the Moon), a booster based on the 
Titan Hi, and a booster system using solid rockets. The contractor studies nearing 
completion as of tlie date of this announcement confirmed the feasibility and desirability 
of a reusable Space Shuttle as the key element of the space transportation system which 
would meet the continuing needs and long-term objectives of the United Stated in space. 

In making the June 16 announcement, NASA Administrator James C. Fletcher said: 

The preferred configuration which is emerging from these studies is a 
iwo-stage delta-wing reusable system in which the orbiter has external 
propellant tanks tiiat can be jettisoned. Althougli our studies to date have 
mostly been based on a “concurrent approach” in which development and 
testing of bot.h ^'|^biter and the booster stages would proceed at the 
same time, we have been stuuying, in parallel, the idea of sequencing the 
development, test, and verification of critical new technology features of 
the system. We now believe that a “phased approach” is feasible and may 
offer significant advantages. We believe that the additional studies we are 
now undertaking, together with those previously undertaken and now 
being completed, will put us in a position to make a decision this fall on 
the technical and programmatic approach to be followed in tlie Space 
Shuttle program (719). 
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In a leading front page stor>', tlie Himtsville Titties on June !7, !97!, expressed further 
alarm concerning MSFC’s prospects in what it considered the MSFC/MSC competition ♦' 
the Shuttle program. Under the headline “NASA eyes plans for expendable Shuttle 
Booster.” the story declared, “the possibility of a pliased approach to the development of 
a reusable Space Shuttle system . . . with already available engines being used ... is being 
seriously considered by the National Aeronautics and Space Administration. Under the 
plan, the orbitcr vehicle would be developed first rnd initially tested with an expendable 
booster, probably a modified first stage of a Saturn V moon rocket, a booster based on 
the Titan 111, or a booster system using solid rockets.” The article went on to express the 
fear that this likely “decision would highly strengthen Houston’s job in systems 
integration for both vehicles, sources here contend, as well as increase Houston’s 
responsibility as the lead center for the Shuttle development.” The paper quoted NASA’s 
new administrator. Dr. James Fletcher, as stating, “we now believe the ‘phased approach’ 
is feasible and may offer significant advantages.” The paper indicated that such a decision 
did not bode well for MSFC. 

After asking 19 companies with experience in communications and navigation to bid on a 
10-moiith study effort tliat would define experiments and instrumentation necessary for a 
manned communications and navigation research laboratory, NASA awarded the contract 
to TRW on June 18. Such a laboratory could be launched late in the decade by a Space 
Shuttle. The laboratory was envisioned as one of a class of Research Applications 
Modules that wculd be flown aboard the Shuttle. Such a laboralory would be used for 
various demonstrations, measurements, and tests. Generally, it would be oriented toward 
improving communications and navigation on earth. Some of the experiments discussed 
included laser commu ications, satellite navigation techniques, terrestrial noise 
measurements, transmitter breakdown tests, noise identification, and autonomous 
navigation systems for space. MSFC would monitor this contract valued at $288 000 
[7201. 

On June 21 four MSFC engineers took part in discussions with Russian counterparts 
regarding the possibility of developing compatible space docking equipment. The meeting 
between U.S. space agency officials and about 20 Russian officials occurred at the 
Manned Spacecraft Center. Attending from MSFC were George Hardy of the Skylab 
r. ."ram Office, Joe Cremin of the Aero-.»otrodynamics Laboratory, Melvin Brooks of the 
Astronautics Laboratory, and Robert G. Eudy of the Astrionics Laboratory. Hardy had 
been in a group of five Americans who initiated these discussions in Moscow during 
October 1970 [ 721 ] . 

On June 23 NASA awarded a contract to North American Rockwell Corporation, Space 
Division. Downey, California, for studying the feasibility of developing a low-cost, 
reusable chemical propulsion stage that could be launched from earth on the Space 
Shuttle booster and tlien subsequently refueled in space for up to 10 space missions. The 
10-month, “phase A” contract was for $250 000. This vehicle could be used for a high-lift 
capability to low eartli orbit, the placement of large payloads of the order of 100 000 
pounds to geosynchronous orbit, and eventually for lunar and unmanned planetary 
missions. At the time of this contract, engineers at MSFC were r quiring that the 
interorbital stage have a lifetime of three yea.<‘s or 10 uses in space, whichever came first 
from the cutoff period. It would be designed so that maintenance could be carried out in 
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earth orbit and for a quiescent state in orbit for periods of up to 180 days. The 
interorbital stage would utilize many of the components and systems of the Space 
Shuttle; for example, it would bum liquid hydiogen and liquid oxygen and the engines 
would be the same as those to be used on the Space Shuttle [722] . 

On June 23 NASA announa:d receipt of more than 600 proposals from potential 
domestic and international use»s of oata expected from the Earth Resources Experiment 
Package to be carried on Skylal . It was the greatest number of proposals for experiments 
ever received by NASA in response to announcement of opportunity for analysis of 
space-derived data [723]. 

In mid-summer 1971 MSEC officials felt it necessary to reassure MSEC employees 
concerning the extent of the proposed RIE at MSEC. Director Eberhard Rees wrote, “On 
May 24 my letter discussing the reduction-in-force scheduled to be effective on October 1 
of this year was distributed to all employees. ... In view of the recent news story I want 
to inform you that what I said in that letter is still valid. Your management has no 
information from any source that in anyway changes or increases the plan for the 
N.ASA-wide reduction-m-force previously announced. The MSEC’S share of this reduction 
is approximately 300 positions. We are not aware of any additional reduction-in-force’’ 
[724] . 

On June 30 MSEC selected Rocketdyne Division of North American Rockwell 
Coiporation to develop tuebopurnp assemblies for a hydrogen and oxygen Space Shuttle 
auxiliary propulsion system (APS> technology program. Rocketdyne was being asked to 
develop the technology and supply the Shuttle APS turbopump assembly “breadboard” 
for the space agency’s technology advancement program. The term “breadboard” was 
applied to a nonflight, working model used for repeated ground tests. There was no flight 
hardware called for in the contract. Total corf of the 16-month contract was Si 016 636. 
Rocketdyne was being asked to dc ’eicp three major turbopump components. These 
included the turbine, gas generator, pump, and r. 'luired control valves [725]. 

On June 30 Russia’s worst space tragedy to date brought quick reassurance from NASA 
that NASA’s Skylab and Space Shuttle programs should not be affected. The tragedy 
occuned when the three ioyuz 1 1 cosmonauts died as their spacesuip brought them back 
to earth from the world’s first manned orbital space laboratory and a '•eco ! of nearly 24 
days in space. An official announcement said the three spacemen ,Li Tolonel George 
Dobrovolsky, Elight Engineer Vladislav Volkov, and Test Engine' f I. tor Patsayev) 
completed their flight program the day before and communicated wiih p.-ound cuntro’ on 
their way down. Soyuz 1 1 made a smooth landing where it was supposed to, the 
announcement said, but the rescue crew that opened the hatch found the men dead. The 
announcement published by Tass the official Soviet new agency, said the cause of the 
deaths was being investigated. It gave no indication what that might be. In a NASA news 
conference called on this same date by Dr. George M. Low at !:30 p.m., Huntsville time, 
NASA expressed condolences over the death of the three cosmonauts and speculated that 
it must have been • lachine failure rather than human failure that caused the accidpiit. Dr. 
Low indicated that a failure in the environment' 1 control system was one of the prime 
suspects. He stated that ii was very unlikely th, this problem in the Soviet’s spacecraft 
would cause a delay in NASA’s Shuttle or Skylab programs [726]. 
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Tlie CDDT for Apollo 15 began at 6 p.m. CDT on July 7. The firs» hold in the CDDT 
would be tor 12 hours and would occur at T-48 hours. The next hold would be for 9 
hours 34 minutes at T-9 hours. Schedules called for the wet CDDT to begin on July 13 
and the dry CDDT on July 14 (727). 

MSFC announced on July 12 tliat NASA had selected it to take the integration role in 
managing two proposed earth orbital projects currently in the planiimg stage: The Space 
Station and the Research and Applications Modules (RAM). This action followed a 
similar decision to assign the integration role in the Space Shuttle program to MSC. 
Under this announcement MSFC would be responsible for the .Shuttle bcoster design and 
fabrication, and for the main engines for both th-^* orbiter and the booster of the Shuttle. 
Dale D. Myers, Associate Administrator for Ma; n;d Space Fliglit, made both assignments. 

The Space Station had been under study for nearly 2 years. The current concept called 
lor u semipermanent facility in earth orbit which would be carried to orbit by the Spaeth 
Shuttle. Development of the Space .Station would follow the development of the Shuttle. 
RAM, a newer concept, would be a family of space payload carrier modules to be 
delivered to earth orbit by the Shuttle. RAM’s would be capable of supporting the 
diverse technological and scientific investigations and practical applications. Certain 
RAM’s would remain attached to the Shuttle during short duration missions; others 
would be released from the Shuttle i’’ orbit and operate as free-flying, unmanned, 
automated spacecraft. These free-flying RAM’s would be designed for long-teim usage; 
they would be serviced and maintained in orbit during subsequent Space Shuttle missions. 
When the Space Station would become available, some RAM’s would operate directly 
attached to the Station; others would operate in the free-flying mode and be supported 
by the Space Station. 

In making his announcement, Myers called attention to the present “inajo'' effort” MSFC 
was directing to determine a prelimi;iar>' design of the RAM. “This study is a very 
important effort because it will not only define the early sortie payloads for the Shuttle, 
but also bec."’use it will be one of tlie first detailed looks at Shuttle payload interface 
problems and operational requirements” [728]. 

Confirming NASA’s speculation that the Soviet’s space tragedy resulted from a failure in 
environmental control, the Soviet government announced on July 12 that a pressure leak 
killed the Soyuz 11 cosmonauts one-half hour b.fore their landing on June 30 and 
indicated that human error rather than a fault in the space shin was responsible. There 
was speculation in the Soviet Press tliat the men died because they did not seal the 
landing craft’s hatch properly, and that prolonged exposu.e to weightlessness sometimes 
causes “a false feeling of complacency.” This later warning was of special interest to 
NASA as NASA itself prepared for longe*' flights in space (729). 

On July 20, the second anniversary of man’s first lunar landing, the countdown began for 
a fourth American expedition to the lunar surface. The Apollo 15 lauiu team started 
the countdown clock at 7:30 a.m. EDT, preparatory to tlieir July 20 lift-olf. The clock 
started at 104 hours 30 minutes. It would be halted at several preplanned points to 
provide crew rest periods and catchup time on any item that might fall behind schedule 
(730). 
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A July 21, 1971, development of ‘..'.e Lunar Roving Vehicle had utilized the work of 
engineer?, technicians, and administrative people at MSFC, a production that would reach 
its big test in a little more than a week when the first LRV would be used by the Apollo 
15 astronauts on the moon. Several MSFC laboratories con* ibuted to the LRV Program 
Office during the 17-inoni.i LRV development program. Two groups in particular merited 
special recognition for their work: The Astrionics Laboratory engineers who helped 
design the LRV system, and the Astronautics Laboratory people v/ho designed the vehicle 
manual deployment system. 

The navigation system first designed for the LRV was very sopiiisticated - ar"^ ^iso very 
complicated, fragile, and expensive. The Astrionics Laboratory Guidance and Co.ntrols 
Division was asked to devise a better system, and the job was given to the iler ors 
Branch. Engineers developed a simple, rugged, and cheap navigation system b.ised on deaa 
reckoning navigation, in a series of tests that lasted several months, end moved liom the 
Marshall Center to Flag.statf, Arizona, and back again, the Sensors people ran a proto^vj.^ 
vehicle to prove that their system would work. It did and was made a pari of the LRV. 

The deployment system was a deve!r»pment of the Astronautics Laboratory E.igineering 
Di/ision. A manual system vhat was orginally intended as the backup deployment system 
to be used if the primary automatic system failed was devised by the Division. Problems 
with the automatic system led LRV program managers to decide that the backup manual 
system wa.. the most reliable, so she M.SFC-developed system became the primary meP’od 
of deployment [731 J. 

It was reported on .'uly 25 that the KSG launch complex where ihe Apollo 15 spacecraft 
and Saturn V booster stood ready for lift-off had been struck by lightning 1 i times 
during the past 6 weeks. The first strike, on June 14, had been almost three times as 
powerful as the average lightning strike and two-tJiirds as strong as the biggest liglitning 
strike ever recorded in 1 lorida. On July 20 five separate liglitning bolts with total 
amperage of almost 100 amos had been reco,..Jed. Neither the spacecraft nor the 
launch vehicle had been damaged. Apollo 15 was the first spacecraft to have even a 
near-miss from lightning strikes while being prepared for launch (732) . 

At 8:34 a.m. CDT on July 26, 1971, Apollo 15 (AS-510) rose into space from !-SC 
Launch Complex 39, Pad A. .Vboard were Astronauts David R. Scott (commander), 
Alfred M. Worden (CM pilot), and James B. Irwin (T pilot). Approximate''/ 1 million 
television viewers watched as the Saturn V booste, jtarted this fourth lunar landing 
mission on the way to the moon. Astronaut David Scott commented shortly after 
reaching earth erbit, “Okay, she wa„ a smooth ride all tht way.” Scott a ^ crewmates 
James Irwin and Alfred Worden seemed to be unusually rela.aed. There was little 
unnecessaiy conversation. 

After the spacecraft and S-IVB c'-mbination entered parking orbit and translunar 
injection was achieved, tiie docking of fh< CSM wi.'; the LM was shown clearly by 
onboard color television. One a;.d then a second S-!V'B ATS bum sent tne stage toward 
the moon. Shortly after the CSM-LM docking, tele:.ietry data revealed an electrical short 
in circuitry. After troublesho.>tiiig isolated the problem, ground techuiciaiis felt that the 
£PS bank could be safely oper-?*^ed manually and modified procedures for bank bums 
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wea* developed and relayed to the crew. Scott and Irwin entered the LM 50 minutes 
earlier than planned, to check out LM cor.iniunications and other systems. TV pictures of 
•he CSM and LM interiors were shown. During checkout tlie crew discovered ^hat the 
range/range-rate exterior glass cover had broken, and tlie crew began LM housekeeping 
1!'2 hours earlier than scheduled and vacuumed the broken glass. During preparations for 
water chlorination, a water leak developed and the crew stopped the leak, following 
repair instructions from tlie ground, and the water was absorbed with towels. Apollo 15 
entered lunar orbit on the afternoon of July 29. On the afternoon of the following day, 
at 5:16 p.m. CP"'', the LM Falcon touched down on the moon’s Hadley-Apennine region 
near the Salyut Crater. The first EVA began the following day, July 31, at 8:1 4 a.m. 
CDT. Scott climbed down the ladder, deployed a camera which recorded his descer . and 
stepped onto the lunar surface; Irwin followed. They had difficulty deploying the LRV; 
during checkout they found that the front steering mechanism was inoperative, and the 
decis’on was made to perform EVA-1 without any LRV front wheel steering. Stops at 
staf ns where tliey collected lunar samples and made photographs were broadcast on 
telev ,ion with excellent transmission. Scott and Irwin reentered the LM after 6 hours 33 
mir.u’.es exploring the surface, 28 minutes sooner than planned because Scott used up 
more oxygen than anticipated. 

Beginning their second EVA, they left the LM at 6:49 a.m. CDT on August 1. This time 
the LRV front steering was found to be completely operational. During this second EVA 
they obtained numerous samples and photog.aphs, and TV transmission was good. After 
7 hours 12 minutes on the surface during the second EVA-2, the astronauts reentered the 
LM. The third EVA began at 3:52 a.m. CDT on August 2. During this third EVA Scott 
tripped over a rock and fell, but he experienced no difficulty in getting up. After 4 hours 
50 minutes on the lunar surface during this tlrird EVA, the astronauts reentered me LM, 
making a total EVA time of 18 hours 35 minutes. Whili.' the LM was on the moon. 
Worden orbited the moon in Endeavor. To meet him, Scott and Irwin lifted off the lunar 
surface with 180 pounds of lunar samples on August 2, 66 hours 55 minutes after 
landing on the moon. The lift-off, accompanied by the USAF anthi -n, “Off We Go Into 
The Wild Blue Yonder,” was taped and broadcast by the astronauts from the LM, and 
was photographed in color by a camera left on the moon and was seen by millions of TV 
viewers. The spacecraft docked successfully as TV viewers watched, and Scott and Irwin 
transferred from tlie LM to the CSM with samples, equipment, and film. The transearth 
injection maneuver put the CSM on its trajectory for home after 85 hours 18 minutes 
(74 revolutions) in lunar orbit. The CM, Endeavor, separated from the SM, the drogue 
and main parachutes deployed, but one of the tliree main parachutes partially closed 
during descent, causing a harder landing tlian expected. The CM splashed down in the 
mid-Pacific about 5.5 nautical miles from the recovery ship USS Okinawa at 3:46 p.m. 
CDT on August 7-12 days 7 hours 12 minutes after lift-off. The astronauts were 
carried by helicopter to the biomedical area on the recovery ship for post-fliglit 
examinations. .After being declared in very good shape, the astronauts were flown on the 
following day to Hickam AFB, Hawaii, and to Ellington AFB, Texas. The CM was 
retrieved and placed on board the recovery ship. The lunar samples, data, and equipment 
were flown to Ellington AFB, and the CM was off-loaded at San Diego. Apollo 15 had 
been the 12th Apollo mission to date, the 9th manned Apollo mission, and the 4th 
successful lunar landing mission (733-737). 
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On July 30 NASA selected Rockeidyne Division of Norili Ainerican Rockwell 
Corporation, Canoga Park, California, for negotiations leiuing to the award of a 
cost-plus-award-fee contract for the Space Shuttle inai,-’ engine. NASA had received 
proposals for this program from three firms on April 21, 1971. The contractor’s proposed 
cost for the desigri, development, and delivery of 36 engines by 1978 would be 
approximately $500 million. MSFC would manage the program and would support Space 
Shuttle orbital flights beginning in 1978. The selection followed a 12-month Phase B 
competition during which contractors conducted preliminary de.sign studies and produced 
program definition documents for this ensuing phase. Tlie Space Shuttle main engine 
would be a hydrogen-oxygen engine employing a high-pressure staged combustion cycle in 
which all of the fuel would be used in the main combustion process to produce the 
highest possible impulse. The engine, producing 550 000 pounds of thrust at sea level, 
would be used as the primary propulsion for both the booster and orbiter of the reusable 
Space Shuttle. The engine and the Shuttle vehicle itself would be designed for multiple 
reuse as in airline operations. Rocketdyne would do tliis work at its Canoga Park, 
California, plant. In addition, engine system development testing would be at NASA’s 
Mississippi Test Facility near Bay St. Louis, Mississippi, and at the Air Force’s Arnold 
Engineering Development Center, Tullahoma, Tennessee (7381 . 

GAO investigation of NASA’s selection of North American Rockwell Division for tire 
Spa.e Shuttle contract work was requested by President Bruce N. Torell of Pratt and 
Whitney Division of United Aircraft Corporation in an August 3, 1971, telegram to U.S. 
Comptroller General Elmer B. Staats. Basis for this protest was that source selection had 
disregarded the objective of tlie RFP, that NASA had failed to conduct “written or oral 
discussions” on proposals, that Pratt and Whitney felt that its proposal was “clearly 
entitled to a superior technical evaluation to tlie technical proposal of Rocketdyne,” and 
that NASA had failed to give proper consideration to “Pratt and Whitney’s test-proven 
flight weight design and greater experience.” In a letter to Dr. James C. Fletcher, NASA 
Administrate), nine senators requested tliat no award of the Space Shuttle engine 
contract be made until GAO investigation had been completeu (739] . 

On August n, 1971, Pratt and Whitney filed a formal protest against NASA’s award of a 
$500-million Space Shuttle main engine contract to North American Rocketdyne Division 
and asked tlu Federal Government to reverse this award. In a letter to GAO, Pratt and 
Whitney cnar^cd that selection of Rocketdyne was “illegal, arbitrary and c.’.pricious, and 
based on un.‘ und decisions” and reitereated complaints cited August 3 to the GAO 
(7401. 

On August 31 MSFC signed a level-of-effort contract with North American Rocketdyne 
Division for the design of the Space Shuttle main engine. The interim contract, for 4 
months at $1 million per month, had been signed pending GAO review of the protest of 
the contract award by the United Aircraft Corporation, Pratt & Whitney Division (741). 

On September 1 the Boeing Company delivered a second flight model of the Lunar 
Roving Vehicle to KSC for the ApoUo 16 mission (742). 

Apollo 15 Astronauts David R. Scott, Alfred M. Worden, and James B. Irwin spent 6 
hours at MSFC on September 30. They thanked MSFC employees, shook hands, signed 
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autograpiis. and made short speeches during their stay. They made stops at Morris 
Auditorium ard Building 4707 before going to lunch at the Officer’s Club, an affair 
attended by 500 persons. In the afternoon they stopped at Building 4619 where tliey 
were greeted by the Grissom High School Band and at Building 4201 where Snoopy 
awards were presented (7431. 

in a September 9 memorandum, MSEC sought to clarify for its employees the role of 
support contractors in an MSEC reduction-in-force. Deputy Director, Management, R.W. 
Cook wrote. “I feel that it is an appropriate tim<* to reaffirm NASA/MSEC policy 
concerning the utilization of support contractors. The work previously performed by any 
of our Civil Service employees being affected by the reduction-in-force will not be 
assigned to a support contractor. The Civil Service employee’s duties must be eliminated 
or absorbed by other Civil Service personnel, if necessary” (744|. 

On September 1 3 the S-IC-5 1 1 first stage for the Saturn V launch vehicle that would 
launch Apollo 16, next to the last flight in the Apollo flight senes, was shipped by barge 
from the Michoud Assembly Eacility, to arrive at KSC on September 17 (745). 

Eurther reductions in MSEC’S R&PM budget required drastic measures for reducing 
msec’s overall operating cost in order to stay within the revised Center budget. With this 
in mind, MSEC scheduled a planned reduction in motor pool services to be effective 
October 1, 1971, “as one step in our efforts to curtail overall R&PM costs.” This 
curtailment would mean that on-Center taxi service would be eliminated, leaving a few 
cabs available for emergency service only (746). 

On September 24 NASA accepted the Skylab payload shroud (nosecone) from the 
McDonnell Douglas Astronautics Company. This shroud, 60 feet long with a 22-foot 
diameter, weighed almost 26 000 pounds and was the first major piece of Skylab 
hardware to be delivered to NASA (747]. 

As of September 30 conceptual drawings of tlie structural arrangements for the 1 56-inch 
Qiameter, solid-cluster Space Shuttle booster had been completed [748). 

On October 7 NASA announced a 6-mont.h delay in the development of the Space 
Shuttle to give contractors more time to study concepts. Under this new schedule North 
American Rockwell Corporation, McDonnell Douglas Company, Lockheed Missiles and 
Space Company, and Grumman Corporation would study Shuttle designs until April 30, 
1972. Preliminary design studies were to have been completed by the end of October 

1749) . 

On October 1 1 training mockups of two Skylab spacecraft components (the Orbital 
Workshop and Apollo Telescope Mount) arrived at MSC aboard the NASA barge Orion 
froiii MSEC. The shipment also included the multiple docking adapter exterior shell and 
porfon of the airlock module mockup. Trainers and hardware would be used by MSC for 
training prospective Skylab crewmen for missions scheduled to begin in early 1973 

1750) . 
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On October 15 NASA announced tliat Skylab astronauts would begin extravehicular 
training in pressurized suits in the MSFC Neutral Buoyancy Space Simulator later in 
1971. Mockups of the Skylab space laboratory modules had been submerged in a water 
tank 4C feet deep and 75 feet wide, which simulated the weightlessness of space 
environment. 

On October 19 the Saturn IB first stage for the first manne'^ Skylab launch vehicle was 
removed from the environmentally controlle ' enclosure at Michoud Assembly Facility 
after 3 years in hibernation. This booster, one of nine IB stages stored there in December 
1968, would begin a 10-month refurbishme.it program in preparation for launch in the 
Spring of 1973 (7511 . 

On November 2 Dr. Fletcher. NASA Administrator, approved the Skylab Student Project, 
a joint effort between NASA and the National Science Teachers Association to stimulate 
interest in science and technology by directly involving students in space research. In this 
project, experiments proposed by students would be conducted by the astronauts on 
board Skylab in the course of the tliree planned missions. MSFC was directed by the 
Skylab Program Director to perform the development and integration efforts and to be 
the NASA interface with the students. Upon selection, MSFC would design and fabricate 
the experiments [7521. 

On November 10 MSFC issued a $64 389 contract to Waldemar S. Nelson and Company, 
New Orleans, Louisiana, for a feasibility study of a Space Shuttle fly-away airport [753] . 

Amid rising speculation as to what the Space Shuttle would eventually prove to be, 
NASA Administrator James C. Fletcher explained the Space Shuttle current situation in a 
speech before the National Space Club in Washington on November 18, 1971. He 
explained that the baseline Shuttle (two fully-reusable, hydrogen-fueled stages) remained 
NASA’s preferred approach, but NASA had been studying for the past several months a 
number of options to the baseline Shuttle. NASA might possibly develop the orbiter and 
the booster in two phases. The Mark I orbiter could be flown in orbit in 1978, and the 
Mark II orbiter in the eariy 1980’s. Development of the first booster could be completed 
in time to fly the Mark I orbiter. Studies had been extended for 4 months beginning July 
1 and then extended again for up to 6 months beginning on November 1 in order to 
review the above options. As the result of studies to date, NASA’s thinking was now 
reasonably firm on the orbiter. It would have an external, expendable tank carrying both 
hydrogen and oxygen. The main orbiter en^ne would initially be either an improved 
version of the J-2 engine used in upper stages of the Saturn V (called the J-2S), or a new 
high pressure engine. For tlie booster, four major concepts were still under study; One 
concept would use the F-1 engines developed and proved in the first stage of the Saturn 
V. This booster would be manned and would fly back to the launch site. The second and 
third concepts would be unmanned and the booster would be recovered from the ocean 
after a parachute landing. The second concept would be a single, pressure-fed booster 
which would require development of a new engine. The third concept would use twin, 
pressure-fed boosters firing simultaneously with the orbiter; development of a new engine 
would be required. The fourth booster concept would be unmanned and the booster 
would not be recovered from the ocean (754J. 
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On November 19 MSFC awarded a contract to Chrysler Corporation, Space Division, New 
Orleans, Louisiana, for further study of Space Shuttle booster concepts. The contract was 
for S765 000. It would continue through February 29, 1972. NASA had asked Chrysler 
to define recoverable booster concepts for the Space Shuttle program. Results from this 
study and other definition (Phase B) studies would be used by NASA to select a 
preferred Space Shuttle design. Earlier studies had called for a two-stage vehicle, each 
stage powered by higli-pressure hydrogen engines. Roth stages would return to the launch 
site and land horizontally, like airplanes. In the alternative that Chrysler was studying, 
the orbiter stage would operate as described, but the booster stage would land in the 
ocean and be recovered at sea. Chrysler had also conducted work under a recent 
11-month, S750 000 contract for a Shuttle feasibility (Phase A) study. MSFC awarded 
the contract and was directing the work (755) . 

The Manned Spacecraft Center on November 22 issued RFP’s to 10 firms for a $150 000 
firm-fixed-price R&D contract to study space walking requirements in the Space Shuttle 
program. The proposal called for an investigation of emergency, contingency, and normal 
extravehicular and intravehicular activities (EVA/IVA) while outside the earth’s 
atn jsphere and called also for a study of protective equipment needed to perform 
EVA/IVA. The proposals were due on December 6, 1971 (756) . 

On November 24 MSFC selected the Itek Corporation to perform a large space telescope 
definition study under a $400 000, 12-month contract. This high-resolution optical 
telescope would be placed in orbit aboard a research and applications module (RAM) by 
a reusable Shuttle vehicle or Titan I’.l launch vehicle in tlie late 1970’s as a national 
facility for use by many astronomers (757). 

On November 30 Dr. Rees was so impressed by a speech that NASA Administrator Dr. 
Fletcher made before tlie National Space Club in Washington on November 18, 1971, 
that he sent the following memorandum to all key MSFC officials: 

Your attention is invited to the enclosure, an address by Dr. Flctcber to 
the National Space Club. This address, entitled “The NASA Space Program 
Today - and Tommorrow,” is an excellent work, dealing clearly and 
concisely with matters pertaining to the Shuttle. In defining the current 
status and in announcing plans lor the future, the document stabilizes the 
NASA course in clear and unmistakable terms. The address is of great 
interest and value to everyone at Marshall. Accordingly, I ask that you 
give it the widest possible distribution within your office or directorate. 

One of the points made by Dr. Fletcher was that in the immediate future, NASA’s space 
efforts should center in space around the earth, and that with programs such as Skylab 
and the Space Shuttle, NASA would have an ideal opportunity to bring space dividends 
back to eartli [7581 • 

On December 13 an estimated 10 000 persons watched the rollout of the Apollo 16 
spacecraft and launch vehicle at KSC. Some 40 members of the news media were on 
hand. This Saturn V launch vehicle (AS-51 1) left the Vehicle Assembly Building at 7 a.m. 
EST as planned. The vehicle and its launch tower rode the transporter at a speed of 
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between 0.5 to 0.75 miles per hot;:. KSC personnel had originally estimated a trip time 
of 7 hours, but the operation went so smoothly tliat it required only 6 hours 5 minutes 
!759). 

On December 15 an 'xiter-Center agreement was approved between the Manned Spacecraft 
Center and Marshall Soace Flight Center detailing the responsibilities of the two Centers 
for Skylab flight crew training in the Neutral Buoyancy Simulator at MSFC. The 
agreement was approved by Kenneth S. Kleinknecht for the Manned Spacecraft Center 
and by Leland F. Belew for the Marshall Space Flight Center [760]. 

Dr. Rocco A. Petrone, Apollo Program Director, visited MSFC on December 16 and 17. 
He reviewed the status of the Saturn V and Lunar Roving Vehicle programs with program 
management officials and discussed changes to Saturn vehicle SA-5 1 1 and LRV-2, botii of 
which would be integral parts of the Apollo 16 mission [761] . 

As 1971 neared tlie end, MSFC announced that among the higlilights of 1971 at MSFC 
were the following; A successful Lunar Roving Vehicle mission, launch of two 
Apollo/Satum V vehicles, a Stratoscope 11 balloon-borne telescope flight, and continued 
work on the Skylab, Space Shuttle, and High Energy Astronomy Observatory. The Lunar 
Roving Vehicle made its successful debut on the Apollo 15 mission in July of 1971. Two 
Saturn V vehicles performed flawlessly on the Apollo 14 and Apollo 15 missions. 
Stratoscope II was a change-of-pace for MSFC when launched on September 9; the 
36-inch astronomical telescope photographed scientific targets from an operating altitude 
of 82 800 feet. Skylab flight hardware began to take shape at various sites across the 
country, with Skylab missions scheduled to start in the early 1973. The Space Shuttle or 
the reusable space transportation system continued to be an important project at MSFC. 
NASA had made the decision in October to have five contractors or aerospace teams 
explore in detail various alternatives resulting from previous Space Shuttle studies, and 
NASA had selected TRW Systems Group, Redondo Beach, California, in November of 
1971 as the spacecraft contractor for the High Energy Astronomy Observatory (HEAO) 
project which MSFC was directing 1762]. 

On December 17 MSFC accepted the flight multiple docking adapter for Skylab at the 
Martin Marietta Cor-^oration facility in Denver, Colorado. Five days later, the flight MDA 
went from Denver to the McDonnell Douglas Astronautics Company facility in St. Louis, 
Missouri, aboard the Super Guppy aircraft [763]. 
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As preparations for the Apollo 16 launch continued at KSC, MSFC officials announced 
tliat the following would be among the higlihghts of NASA's predicted 1972 space fight 
program: two manned Apollo missions to the moon, the launch of a Pioneer 2-year flight 
to Jupiier. and the first Earth Resources Technology Satellite 1764J. 

On January 5 President Nixon announced the decision to “proceed at once” with the 
development of the Space Shuttle. A* a news conference following the announcement 
NASA Administrator Dr. James C. Fletcher said that by the end of the decade the 
United Stated will have “a means of getting man and equipment to and from space 
routinely on a moment's notice if necessary, and at a small fraction of today’s cost.” 
MSC had been designated the lead center with program management responsibility, 
overall engineering and systems integration, and iMsic performance requirements for the 
Shuttle. MSFC had been given responsibility for the booster stage and the Space Shuttle 
main engine. KSC would be responsible for the design of launch and recovery facilities. 
Development costs were estimated at $5.5 billion over a 6-year period, or about 
one-fourth the cost of the Apollo program. In commenting upon President Nixon’s 
announcement, the Huntsville Times in a lead front page story on January 6 said. 

President Nixon’s approviil of a $5.5 billion Space Shuttle Wednesday has 
opened a new era in the U.S. space agency and promises years of work 
ahead for Marshall Space Flight Center here. The President gave the green 
light during a conference at the Western White House with chiefs of the 
National Aeronautics and Space Administration. Spokesmen at Marshall 
Center said today tliat the Presidential action is not expected to cause any 
significant increases at tlie center, but should relatively stabilize the 
workload . . . unlike earlier considerations, both the orbiter and the 
boostei will be developed in parallel. Both are expected to be ready toi 
night 'oefore 1980... with the Presidential go-ahead, die space agency 
intends to issue final design p»-oposal requests to industry within two or 
three months, with hardware contracts expected to be let this summer. 

At the news conference. Dr. Fletcher said, “This decision by the President is a historic 
step in the nation's space program. It will change the natua’ of what man can do in 
space” (765|. 

On January 10 NASA Administrator Fletcher approved the establishment of the Shuttle 
Program Office as one of a number of changes to tlie Marshall Space Flight Center 
organization [766). 

On January 12 NASA announced that the Apollo mission to the moon would not occur 
until April 16, 1972. Apollo 16 was rescheduled from a March 17 launch after problems 
were discovered with a .suit fitting, a lunar module battery, and the docking ring jettison 
device on tlie command module. Spacecraft commander would be Navy Captain John W. 
Young, command module pilot would be Navy Lieutenant Commander Thomas K. 
Mattingly U, and the lunar module pilot would be Lieutenant Colonel Charles M. Duke 
1767). 
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On Jdiuiary 13 MSFC added a Phase III modification to its contract with the National 
Bureau of Standards in Washington, D.C., under which the National Bureau of Standards 
was conducting cryogenic testing at its Boulder Facility to determine dynamic 
performance of the pressure sensors at cryogenic temperatures. This modification 
increased to a total of $105 000 the contract to the National Bureau of Standards for its 
work with a Space Shuttle pogo pressure measuring system 1768). 

On January 18 and 19 Dale D. Myers, NASA Associate Administrator for Manned Space 
Flight, visited MSFC for briefings and discussions relating to a number of MSFC projects, 
including tlie Space Shuttli, Skylab, and HEAO. Accompanying him v/ere Harry H. 
Gorman, Deputy Associate Administrator, OMSF, and Robert C. Littlefield, executive 
assistant to Myers (769), 

On January 18 NASA named the Skylab astronaut prime and backup crews: for Skylab 
Mission 1, Charles Con.'^ad, Jr., Joseph Kerwin, and Paul Weitz; for Mission 2, Alan Bean, 
Owen Garriott, and Jack Lousma; and for Mission 3, Gerald Carr, Edward Gibson, and 
William Pogue. Backui astronauts for Mission 1 would be Russeil Schweickart, Story 
Musgrave, and Bruce McCandless; backup astronauts for Missions 2 and 3 would be Vance 
Brand, William Lenoir, and Don Lind (770]. 

On January 25 and 26 MSFC issued four contracts for tlie study of solid rocket motors 
for the Space Shuttle booster. On January 25 a $150 000 contract went to Lockheed 
Aircraft Corporation, Redlands. California; a $150 000 one went to Aerojet General 
Corporation, Sacramento, California; and a $145 200 contract went to Thiokel Chemical, 
Bringham City, Utah. On January 26 a $147 565 contract went to the United Aircraft 
Corporation, Sunnyvale, California [771]. 

“March 23. '972, marks Dr. Wemher von Braun’s sixtieth birthday.” wrote MSFC 
Director Hberhard Rees to MSFC Employees. “We believe it would be appropriate to 
observe tlie occasion with an interesting and lasting niomento of the anniversary from the 
former Director's erstwhile co-workers. ... We have decided tliat this remembrance should 
take the form of a bound volume of letters from people with whom Dr. von Braun 
worked closely throughout his years in the United States. The volume is to be entitled, 
‘X+60 and Counting.’ This is your invitation to participate if you so desire by writing a 
letter for inclusion in the book.” Understandably tliis request brought a response from 
hundreds of workers in the space program (772). 

On January 31 MSFC extended the interim contractual arrangements with North 
American Rockwell Corporation, Rocketdyne Division, Canoga Park, California, for 1 
month. NASA hoped that tliis extension, covering the period February 1 through 
February 29, would assist North American Rockwell in holding together the pool of 
skilled manpower it had been utilizing in designing the Space Shuttle main engine. The 
contract extension cost $1 million. This action was pending completion of a General 
Accounting Office review of a “Contract award protest” by Pratt and Whitney Division 
of United Aircraft Corporation, East Hartford, Connecticut (773). 

On January 31 and February I nearly 50 persons participated in a series of HEAO 
meetings at MSFC relating to tlie experiments scheduled to tly on the firsi HEAO in 
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Airlock Module flight unit prior 
to mating with MDA flight unit 



Mating of Airlock and 
MDA flight units at 
MDAC-ED 



Four prize winners among 
the 300 Marshall Center 
employees ‘ children who 
searched for Easter eggs 
and rabbits in the 1972 
Easter hunt were, left 
to right: Ina Gail Pierce, 
Tracy Stevens, Tommy 
Morris, and Greg Tashbar. 








Shuttle launch 





Launch of Apollo 16 


trajectory 



Saturn V in flight as 
viewed from KSC 



Apollo 16 crew, (I to r) Astronauts 
John Young. Charles Duke, and 
Thomas Mattingly 



Launch Control Center at KSC 
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1975. Hans Fichiner was duurman during the first session, and Joe Jones, Jr., was 
chairman during the second session. Others present included Richard Halpern, HEAO 
program manager in NASA’s Office of Space Sciences; Dr. Al Opp, a program scientist i»' 
OSS; and Dr. Frank McDonald, project scientist of Goddard Space Flight Center 

Several personalities known to many MSFC personnel were in the news at the start of 
1972. In mid-January Dr. Robert R. Gilruth. Director of the Manned Spacecraft Center, 
was appointed to the newly created position of Director of Key Personnel Development 
for NASA. Dr. Christopher C. Kraft, Jr., Deputy Director of MSC, succeeded Dr. Gilruth 
as Center Director. On January 17 burial services were held at Arlington National 
Cemetery for Lt. Gen. August Schomburg who died in Phoenix. Arizona, after a brief 
illness; he was 63. He commanded the U.S Army Ordnance Missile Command, 
predecessor to the Army Missile Command, frc..i February 1, 1960, to March 24, 1962. 
On January 19 NASA Associate Administrator for Manned Space Flight Dale D. Myers 
visited MSFC for briefings and discussions on a number of Marshall Center projects, 
including Space Shuttle, Skylab, and HEAO (775). 

After NASA’s selection in late 1971 of the TRW Systems Group for negotiations leading 
to a $70 million contract for development of the High Energy Astronomy Observatory, 
TRW submitted an updated proposal on February 14, 1972. This updating was 
necessitated because of a change in launch dates and in order to correct deficiencies 
identified during the selection process. NASA was expected to complete negotiations with 
TRW by April 1, 1972, for tliis 7-year contract for two spacecraft, a contract scheduled 
. to extend through launch and mission support for orbital operations (7761 . 

On Febmary 1 8 vibration testing began on the ATM prototype at MSFC. After vibration 
testing, the prototype was scheduled for disassembly and refurbishment to become the 
backup ATM flight unit [777]. 

On February 22 Skylab Program Director William C. Schneider outlined the program’s 
progress: “Manufacture is largely complete, test and checkout are progressing 

satisfactorily, delivery of certain components has occurred with delivery of the remainder 
in sight, and operating of Skylab in orbit will begin before the end of the coming Fiscal 
Year.” 

Skylab offered “an Earth observation capability never before available” to U.S. manned 
spacecraft. During an 8-niontli mission, Skylab would fly over entire U.S. except Alaska, 
over much of Europe, all of Africa, Australia, China, and almost all of South America -- 
covering 75 percent of earth’s surface and passing over each point every 5 days. By the 
end of 1971, 388 investigations requiring Skylab data had been submitted, 249 U.S. and 
39 foreign. Of tliese, 164 had been identified for further study. Skylab was “first manned 
space flight program designed specifically to carry activities and equipment explicitly 
aimed at improving man’s life on earth. It will contribute significantly to the increase of 
knowledge of pure science and is also a primitive Space Station, a forerunner of 
permanent Space Stations of the future.” Earth-oriented sensors would test technology 
for synoptic surveys of many environmental and ecological factors and give preliminary 
data for management of ecological systems. Solar and astronomical observations and 
other science experiments would expand knowledge of solar system, universe, and 
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Lunar science stations set up 
during Apollo missions 



LR V control and 
display console 



Astronaut Charles M. Duke, LM pilot for 
Apollo 16. collecting rock samples in the 
Descartes area of the moon 



Apollo 16 CM 
descent 



Apollo 16 Astronauts John Young. 

Charles Duke, and Thomas K. 
Mattingly aboard recovery ship USS 
Ticonderoga following splashdown 
in the Pacific Ocean 



Sam Hobbs ( holding camera), 
head of the Photographic 
Lab at the Marshall Center, 
retired April 18, 1972, after 
25 years of federal service. 
Mr. Hobbs succumbed to a 
heart attack a few days later. 
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near-earth space. Biomedicdi cxpcrimenls would inform how man's well-being and ability 
to function were affected by living in space (778). 

By February 24 deployment tests of Skylab Workshop meteoroid shielu were under way 
at Marshall Space Flight Center. The meteoroid shield, a thin sheet of aluminum wrapped 
around the outer wall, would protect Skylab crewmen from micrometeoroids and ensure 
confortable temperatu*-e in space (779]. 

Tlie dedication of MSFC employees and management was indicated in a February 28 
letter written by a young cngiiucr to Dr. von Braun; 

On the night of February 9. 1966. Mr. Gillespie and I flew with you and 
other key MSFC personnel to MSC on the Gulfstream. The purpose of our 
trip was to make a presentation to MSC on a new program being discussed 
by NASA entitled the ‘S-IVB Spent Stage;’ this project eventually evolved 
into our present Skylab Program. It was a very rough and stormy evening 
when we took off for MSC. the same night the plane carrying Ryan 
DeGraffenreid, candidate for governor, crashed because of the bad 
weather. During our flight I was told to brief you on my presentation, 
entitled ‘Suggested Experiments for the Spent Stage.’ I was very nervous, 
and during my dry run told you that because of time I had not seen my 
viewgraphs. You just looked at me and said that was okay, just don’t tell 
MSC and do your best. Since that night 1 have made other presentations 
where time was critical and have always remembered your advice. On this 
happy occasion 1 want to thank you for your help and guidance, and 
know that you will be helping otlier young engineers durirg tlie years 
ahead (780). 

The U.S. Department of Agriculture began moving approximately 1000 employees into 
Buildings 350 and 103 at the Michoud Assembly Facility in February 1972. The 
agricultural department began occupation of 175 000 square feet of Building 350, and 
the engineering office building, and an additional 20 000 square feet in the manulacturing 
area. Building 103 [781]. 

“. . . We will again be involved in a reduction-in-force to achieve an on-board count of 
5341 by June 30, 1972,” wrote Dr. Rees to MSFC employees on March 3, 1972. “Based 
on our current strength, the necessary reduction-in-force will total approximately 190 
people. This reduction, together witli normal attrition, will bring us to the required 5341 
on-board strength on June 30, 1972. Concurrent with the RIF, each NASA Center has 
been directed to reduce its average grade. ... The FY-72 reduction of 190 will be 
effective June 30, 1972. Notices will be sent to affected employees on or before May 15. 
Personnel actions for all permanent personnel involving hiring, promotions, and 
reassignment will be frozen effective March 6, 1972. A; I have said in previous letters of 
this type, this is one of the most unpleasant duties imposed upon me. . . . unsettled 
situations like this cause everyone much concern. Tliey give rise to rumors and half truths 
which can cause unnecessary anxiety. ... 1 ask that all of you continue to carry on our 
programs in the excellent manner that we have in the past.” 
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Skylah student experiment project, 
location of 25 national winners 



In the spring of 1973 a test model of 
the Command Module arrived at MSFC 
Jrom JSC for use in the Neutral 
Buoyancy Simu ’.itor. It was used in 
testing hardware proposed for providing 
a solar shield around the Skylab. 


The 25 students whose proposed experiments for 
Skylab were selected fr<un among more than 3600 
submitted posed for a group portrait in the spring 
of 1972 on the sups of Building 4200. The 
students were at TC for briefings, tours, and 
discussions with NASA personnel on how their 
experiments could be set up on Skylab and 
conducted during the mission in 1973. 



NASA 5 first 1973 Skylab flight on the 
horizon as the U.S. and U.S.S.R. sign tluh 
historic May 24, 1972, space 
agreement in Moscow 



Posf’Apollo milestones of the 1970 \s 


ATM flight unit in shipping container in 
preparation for delivery to MSC 
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Ten days after Dr. Rees wrote MSFC employees concerning the forthcoming RIF, he felt 
it necessary to put down a new rumor. “The Houston Post published a story on Saturday 
morr-'ng which claims to quote a Manned Spacecraft Center source about a change in 
Space Shuttle plans which would affect Marshall Space Flight Center employees,” wrote 
Dr. R" ?s to MSFC employees on March 15. “The story quotes 'the source’ as estimating 
that 1000 MSFC employees will be transferred from MSFC to MSC. I want to assure all 
of you that no such plans have been made. . . . When the Space Shuttle configuration is 
decided, and we expect it in tlie very near future, I will inform you about the extent of 
the MSFC roles in this program. Until then I intend to regard all reports of Shuttle 
configurations and personnel impacts as speculation and rumors. I hope you will do the 
same.” 

Also on March 13 the MSFC Manpower Office issued a memorandum relative to Civil 
Service retirement possibilities. The memorandum stated, “The Civil Service Commission 
had incorporated in tlie Federal Personnel Manual (Supplement 831-1, Subchapter S-1 1) a 
policy and procedure statement providing more flexibility in permitting retirement in 
situations where those retirements will help meet needed reductions in personnel 
strength.” The memorandum v/ent on to outline the possibilities of early retirement for 
MSFC employees (7821. 

Erich W. Ncubert. for Dr. Eberhard Rees, sent the following special announcement to all 
MSFC employees on March 15, 1972: “Because of the high interest in the Shuttle 
configuration decision, 1 thought you might like to have your own copy of the 
Information released this morning.” The MSFC announcement was as follows: 

NASA announced today that the Space Shuttle booster stage will be 
powered by solid rocket motors in a parallel bum configuration. The 
booster stage will be recoverable. Requests for proposals for design and 
development of tlie Space Shuttle are expected to be issued to industry 
about March 17. The booster decision settles the principal question left 
open for further study at the time the decision to proceed with the 
development of the Space Shuttle was announced by President Nixon in 
January. In announcing this decision. NASA Administrator, James C. 
Fletcher, stated tliat it means that the Space Shuttle will cost less to 
develop than forecast in January. Development cost is now estimated at 
S5.IS billion compared to the earlier estimate of $5.5 billion. While tliis 
reduction is accompanied by some increases in the estimated cost per 
mission, the estimate of $10.5 million for the configuration selected is 
well within the acceptable range for economical use of the Space Shuttle 
system. Dr. Fletcher said. 

This booster decision settled tire principal question left open for further study at the 
time the decision to proceed with the development of the Space Shuttle had been 
announced by President Nixon the preceding January. NASA’s booster studies .since 
January had shown that both solid and liquid propelled configurations would have been 
feasible from a technical point of view. Dr. Fletcher’s decision was based on the lower 
cost and lower technical risks shown in the studies for the solid rocket system. At the 
time of Dr. Fletcher’s announcement, schedules called for a Space Shuttle to be 
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commercial Gunny at KSC Higgins of television fame was mighty 

upset when he heard that a bw :h of boys had 
been speeding to the moon and back, hitting 
speeds up to 25 000 miles per hour. Striking 
a familiar pose, he admonishes an "astronaut” 


that he can get in "a heap of trouble if you 
ain't careful. ” Higgins was in Hunt Mile to 


promote the Jaycee fair. 
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developed over tlic iicxi (> ye.iix. liori/oiuai tosi lliglits would begin in and tna inod 

orbital test flights in l*)78. The eoniplete Shuttle system would be operational before 
I ‘>80. Overall management ol the Space Shuttle program would be in the Headquarters 
Office of Manned Space h'lighf which would be responsible for detailed as.signment of 
responsibilities, basic performance ivquirements. control of major milestones, and funding 
allocations to the various NASA field centers. MSC' would ha*e program management 
responsibility for program control, overall systems engineering and systems integration, 
and overall responsibility and authority for definition of those elements of the total 
system which would interface with other elements, such as total configuration and 
combined aerodynamic loads. MSC’ would also be a*sponsible for the orbiter stage of the 
Shuttle. Kennedy would be a'sponsible for design of launch and recovery facilities. MSl*(' 
would be a\sponsible for the development, production and delivery ol the orbiter main 
engine, tlie solid booster, and the hyda>ge'*-oxygen propellant tank. MSFC would also 
accomplish and/or manage certain Shuttle tasks whea* the C'enter would have unique 
capabilities 178.T785 1 . 

By March 27 moa* than 87 *)4(> application forms for participation in the Skylab Student 
Project had been requestetl of the National Science Teachers Association, which was 
managing the activity for NASA. NASA estimated Utat approximately 50 000 applicants 
wea- a*questing lliesi's forms, l-rom this number NASA a'ceived .M0‘> proposals. The 
Skylab Student Project was designed to stimulate intea'st in science and technology by 
directly involving U.S. school students in grades ‘) tlmnigh 12. l-ntiies consisted of 
propos.ils by students or groups of stiulents for experiments, demonstrations, or activities 
to be performed by astronauts iluring Skylab missions in 1975 j78bi. 

“('opies of the MSTT retention a'gister being used to conduct the .innounced 
a'duction-in-force will be made available to all MSFC employees beginning Monday. April 
1972.” wrote MSFf”s Deputy Dia*ctor of Management. R.W. Cook, to MSF'C 
employees on Mareh .^0. 1972 |787|. 

Faced with the continuing problem of tiu' forthcoming RIF. MSF(' Dia*ctor Rees wrote 
employees on April 5. 1972. as follows: 

The Manpower Office has informed me that late last week the retention 
a'gistcrs in connection with our forthcoming dia'cted auluction-in-foree 
had been distributed to all imuor elements of the Centei. This will give 
employees a chancx' to learn where they stand in relation to others in the 
same competitive level. 1 hope this will serve to resolve some of the 
uncertainty that many of you have felt. If you feel that the register might 
be in error in any way, you a’e. of course, at liberty to call it to the 
attention of the Manpower Otfice. It was heartening to learn also from 
your superiors tliat despite una'rtainties you are doing your customary 
good job in a most professional way. 

On April 5 a new staff office, the Fqual Opportunity Offitv, was e.siab!ished at MSFC, 
a'porting directly to Dr. Rees. Creation of the offia' was sub;ect to formal approval of 
NASA Heud.puirters. Arthur Sanderson. Deputy Director of the MSFC Manpower Office, 
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Lift-off of Apollo 
I 7 the final misshin 
in the Aptdlo Tro^ram 



Apollo I 7 Mission Cotnmander (\rnan 
addresses personnel and }tuests ahoaid the 
rec(\ety ship USS TieiWdero^a 
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Apollo I ^ astronauts ( Tr) Lunar 
Module THot, Harrison Sehmitt, 
Command Module Pilot, Ron Turns, 
and Commaf:der, Gene Cernan during 
the rollout of the Affollo 17 roeket 



Seientist-Astronauf Harrison H Sehmitt uuv 
photographed standing next to a hu^e, split 
lunar boulder duriu}^ the third Apollo 17 
Tl'A at the TaurusHJttrow landing site 
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was scheduled to become director of the new office in June when he returned to 

MSFC from post-graduate study at llie University of Oklahoma 1788). 

On April 4 NASA awarded a 90-day letter contract to the Rocketdyne Division of North 
American Rockwell Corporation, Canoga Park, California, for the initiation of 
development and production of the rocket engine for the Space Shuttle orbiter stage. 
NASA estimated tlie value of tliis letter contract at $9 800 000. The contract would 
permit work to begin while NASA and Rocketdyne negotiated a cost-plus-award-fee 
contract for the engine. NASA estimated that tlie total cost of the negotiated contract 
would be in the vicinity of $450 000 000. This contract award followed a March 31 
decisioi by the General Accounting Office upholding NASA’s disputed selection of North 
American for this contract 1789) . 

NASA Administrator Dr. James C. Fletcher announced on April 14 the selection of KSC 
and Vandenberg Air Force Base in California as the sites from which the Space Shuttle 
would be operated. The initial launch and landing site would be at the Kennedy Space 
Center. Tliis site would be used for research and development launches, expected to begin 
in 1978, and for all operational flights launched into easterly orbits. NASA would 
provide the facilities for all Shuttle utilization at KSC and would do so primarily through 
modifying the existing ’acilities used in the Apollo and other programs. The role of 
Vandenberg Air Force Base in tite Shuttle program would begin near the end of the 
decade with NASA scheduled to phase in the base for Shuttle operations at that time. 
Shuttle lliglits from the base would be those requiring high inclination orbits. According 
to schedules, the Department of Defense would provide the basic Shuttle facilities 
required at Vandenberg. The Department ot Defen.se had concurred in the decisions 
announced on this date by Dr. Fletcher. In referring to Dr. Fletcher’s decision, the 
Huiilsrilk- Times headlined that “Shuttle Bases Were Technical Choices Alone." The 
Times went on to state tliat geography, not politics, led to the decision for West Coast 
and Fast Coast launch sites. The paper stated tliat tlie decision came as no real surprise 
to those persons who were technically versed, “although during the earlier battle to select 
a site for Shuttle launchings the label of political favoritism had been loosely bantered 
about. But the facts are irrefutable that neither Cape Kennedy nor Vandenberg alone 
would have been satisfactory for launchings. Together they are unbeatable. Two bases, 
bluntly, are a technical must’’ [790, 791 ) . 

Tlie Apollo l(> mission began on April 16, 1972, and ended 1 1 -days later on April 27 
with splashdown in tlic Pacific. Astronauts for the flight were John W. Young, Charles M. 
Duke, Jr., and Tliomas K. Mattingly. Preparations for the flight had pointed to a higlily 
successful mission. A monui earlier NASA Headquarters officials and officials from NASA 
Centers had attended a su('ce.ssful Flight Readiness Review for Apollo 16 held at KSC. 
This had been followed by tlic dry portion of the Countdown Demonstration Test 
(CDDT), held on March 20, three weeks before the April 16 lift-off. Two days later saw 
the beginning of tlie wet portion of the CDDT, and countdown preparations began on 
April 7, nine days prior to launch. The Apollo 16 mission began at 11:45 a.m. Sunday, 
April 16. when the Satuni V (AS-511) vehicle lifted off from Launch Complex 39A at 
the Kennedy Space Center. All three stages performed as expected, and the Apollo 
spacecraft entered translunar trajectory about 2 hours 35 minutes after launch. The 
spacecraft trans;'Osition and docking took place as scheduled. On their way to tlie moon 
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A total of 72 twenty kilowatt Xenon 
seardiliglits and 2 sixty kilowatt Xenon 
searchlight banks producing approximately 
225 foot candles of light were set up for 
the night launching of Apollo 17 from 
Complex The final lunar landing mission 
in the Apollo Program was the first mission 
to require a nighttime launch of the giant 
Saturn 5 launch vehicle. 
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This is a photographic replica of the plaque 
which the Apollo 1 7 astronauts left behind 
at the Taurus-Littrow landing site. The 
plaque is made of stainless steel measuring 
9 by 7 5/S inches, and I /Ih inch thick. 



This photo, taken by the Apollo 1 1 crew 
on their ivjv home from the moon, shows 
both the first lunar landing site and the last 
one in the Apollo program. The first 
manned lunar landing, Apollo 1 1 on July 
20. 1969, was made in the southwestern 
part of the Sea of Tranquility. Apollo 1 7 
landed in the Taurus-Littrow area, a 
combination of mountainous highland and 
lowlands valley region. This view of the 
Moon from a distance of 16 000 km was 
photographed after the Apollo 11 crew had 
fired their engines on the back side of the 
Moon to place them in the correct trajectory 
for return to Earth. Approximately one-half 
of the Moon 's far side ( which cannot be seen 
from Earth) is the lighter shaded, right side 

of the sphere to the right of the Seas of 
Crises and Fertility. To the left, of the 
dotted line, the darker side of the sphere 
is visible from Earth as the right half 
of the Moon. 


316 



f 


APRIL 1972 

on the first day of their mission, the ApoHo !6 crew discovered tliat suiiie paint was 
tlaking off the Lunar Module. NASA officials at Houston made the decision to allow the 
crewmen to move into tlie Lunar Module a day earlier than scheduled to check their 
landing vehicle. Commander Young reported tliat tlie vehicle was operating well. The 
Apollo 1 6 crew seemed wel! on its way to perform its mission that would find Young 
and Duke driving their Lunar Roving Vehicle about 16 miles on the lunar surface, 
deploying .scientific experiments, photographing lunar landmarks, and returning soi' and 
rock siimples for analysis on Harth. Meanwhile, according to schedule. Mattingly would Iv 
conducting experiments in lunar orbit while preparing the spacecrafi for the return trip 
home during the 3 days he would spend alone in orbit. 

It was on April 20. tlie fourth day of the Apollo 16 flight, that problems developed that 
almost aborted the $400 million dollar Apollo 16 mission. It began quietly and routinely 
soon after 1 :00 p.m. Mattingly was running down his check list before firing up his 
spacecraft engine when he discovered that his backup system for swiveling the 20 000 
pound-thrust-engine was not working properly. The spacecraft engine no/./.le showed on 
his cabin indicator that it worked fine enough in the upward and downward motion, but 
it wobbled from left to right. That was enough to abort the landing at that time, and it 
sent NASA engineers hurrying to simulators to try and work out the problem on Casper. 
At North American Rockwell at Downey. California, .space .scientists hurried aboard 
simulators there. For more than 4 hours. Mattingly aboard Casper, and Ycing and Duke 
aboard Orion, looped tlie moon in their .same positions and waited. Meanwhile, prospects 
for a lunar landing seemed dimmer by the hour, although space officials refused to give 
up. but officials were equally determined that they woidd not send Young and Duke 
onto Descartes unless there was certainty that Mattingly aboard Casper had both an 
operative primary and secondary guidance system for his spacecraft engine. However, at 
.SiSS p.m. on April 20 officials at the MSC Control Room decided that the oscillation 
was a “limited” one rather than a “divergent” one and would stay within an acceptable 
maximum of I degree, and therefore it was safe to go for the lunar landing. 

Duke and Young touched down on the mountain-ranged plateau in the highest region on 
the front side of tlie moon at 9:24 p.m. on April 20, and Duke exclaimed. “Orion is 
finally here Houston! Fantastic!” They originally were to have started their first of three 
7-hour excursions 4 hours after touchdown. But the long exhaustive day was taking its 
toll, and nii.ssion control told them to start a sleep period, delaying the exploration until 
Friday, April 21. During the three HVA’s that followed on the moon the astronauts 
gathered a record 245 pounds of moon rocks, exciting eartlibound scientists apparently 
more than any “moon haul” to date. In addition to their record scientific haul, the 
astronauts set some kind of a record for animated and intriguing conversation between 
themselves and Mission Control as they performed three forays of scientific exi-erinients 
on the moon. They stayed on the moon longer than any previous group a total of 71 
hours 2 minutes. The Lunar Roving Vehicle performed satisfactorily during all three 
Apollo 1 6 extravehicular activities. The LRV was driven a total of hours 17 minutes 
during the more than 20 hours tlie crewmen spent outside the Lunar Module. The total 
distance traversed was 16.7 miles. Astronauts Young and Duke reported that a maximum 
speed of 10.5 miles per hour was achieved while the two men were descending, a steep 
slope around North Ray Crater. The two astronauts lifted off from the lunar surface at 
7:26 p.m. on Sunday. April 23. The Lunar Module docked with the Apollo spacecraft at 
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APOLLO MISSION EMBLEMS— Apollo, the Greek God of the Sun, dominates the 
emblem designed for the final lunar landing mission in the space program which bears his 
name. The Apollo 1 7 crew, in ^electing their mission emblem, chose not to emphasize 
finality but rather the beginning of the golden age of space flight that their flight would 
usher in. In the emblem, Apollo gazes toward Saturn and a galaxy which symbolixes man 's 
goals in space will someday include the planets and perhaps even the stars. The crews for 
the Apollo missions, beginning with Apollo 7 are: 



Apollo 7 

Apollo II 

Apollo 15 

■»: 

Cmdr, Walter M. Schirra, Jr. 

Cmdr, Neil Armstrong 

Cmdr, David R. Scott 


CMP, Bonn F. Eisele 

CMP, Michael Collins 

CMP. Alf‘‘ed M. Worden 


LMP, Walter Cunningham 

L.MP, Edwin Aldrin 

LMP, James E. Irwin 


Apollo 8 

Apollo 12 

Apollo 16 


Cmdr, Frank Borman 

Cmdr, Charles Conrad 

Cmdr, John W. Young 


CMP, James A. Lovell, Jr. 

CMP. Richard Gordon 

CMP, Thomas K. Mattingly, II 

■Si 

LMP, William A. Anders 

LMP, Alan Bean 

LMP. Charles M. Duke 

X 

Apollo 9 

Apollo 13 

Apollo 17 


Cmdr, James McDivitt 

Cmdr, James A. Lovell 

Cmdr, Eugene A. Cernan 


CMP, David R. Scott 

CMP, John L. Swigert, Jr. 

CMP, Ronald E. Evans 

; 1 

<• ! 

LMP, Russell L. Schweickart 

LMP, Fred W. Haise, Jr. 

LMP, Hatrison H. Schmitt 

' 1 

1 I 

Apollo 10 

Apollo 14 



Cmdr. Thomas P. Stafford 

Cmdr, Alan B. Shepard, Jr. 


■; ! 

CMP, John W. Young 

CMP. Stuart A. Roosa 



LMP. Eugene A. Cernan 

LMP, Edgar D. Mitchell 
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9:17 p.iii. The ApoHo io crewmen jeitisoned their Lunar Module ascent stage at 2:53 
p.m. the following day, April 24. Transearth Injection (TED occurred at 8:16 p.m. 
Monday, April 24, as the Apollo 16 spacecraft came from behind the moon. En route 
home to Earth, Casper’s hatch was opened, and Mattingly walked in space and retrieved 
film cassettes from higli resolution and mapping cameras he had opeiated while orbiting 
the moon as Young and Duke made tkeir lunar surface exploration. Young, Duke, and 
Mattingly splashed down in the Pacific on Thursday, April 27. 1000 miles south of 
Hawaii and just 3300-feet from the carrier Ticonderoga. After talking with doctors on 
board ship. Dr. Charles A. Berry. NASA’s director of life sciences, told newsmen in 
Houston that the three spacemen were in excellent health. “They were in much better 
shape than the Apollo 15 crew.’’ The physician said that each had lost between SVi and 
VA pounds and that tlieir heart beats during exercise and other tests on the ship were 
only slightly elevated. Preliminary reports indicated that the 245 pounds of materials 
brought home by the astronauts represented perhaps the oldest and most significant 
samples yet collected on the lunar surface. Locked inside were secrets of how the moon 
was bom more than 4 billion years ago (792-795] . 

The matter of retirement of MSEC employees received tragic prominence with the death 
of a popular MSEC employee. Samuel H. Hobbs, 61, head of the Photographic 
Laboratory at MSEC until he retired on April 28, was honored by about 70 close friends 
and co-workers at a farewell retirement party a few days before his unexp ^:teJ death. He 
had completed 25 years of federal service [796]. 

On May 1 MSEC announced completion of the largest solar-cell-array system for electric 
power ever devised for spacecraft. Two arrays, with almost 236 square meters (2540 
square feet) of surface area, would use sunlight to pow-er electrical systems of Orbital 
Workshop, Apollo Telescope Mount, and other major components of Skvlab cluster 
scheduled for launch in 1973, Each array could provide 10 500 watts of power - more 
than twice the average level needed for a three-bedroom house - at 328°K (I30°E) 
during the 58- to 69-minute portion of each 94-minute orbit [797]. 

On May 8 NASA officials met with 25 national winners in tire Skylab Student project 
competition at Marshall Space Eliglit Center to discuss design of student’s space 
experiments and demonstrations. During tlie visit students toured MSEC laboratories and 
the Alabama Space and Rocket Center [798]. 

On May 15 Dr. Rees wrote the following to MSEC employees: 

Today it is my most unpleasant task to inform you of tlie details of the 
reduction in force required of Marshall Space Flight Center. I have tried to 
keep you informed of the progress of the RIF in my letters of January 
25, March 3, and March 30. . . . The NASA/Marshall Space Fliglit Center 
today notified employees of tlie details of tlie current reduction-iii-force 
and delivered notices to all who were affected. One hundred and 
ninety -eight notices of separation were issued. They become effective June 
29, 1972. .. . Two hundred and twelve MSEC employees received notices 
of reduction in grade. This is mainly the result of employees accepting 
lower grade positions by exercising their rights to “bump” into other 
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The MARS Women's Club decorated an 
attractive Christmas tree in the lobby of 
Building 4200 at MSFC in 1972. Those who 
spent a day working on the project are (left) 
Mary Helen Smith and Betty Strickland and 
on the ladder (from top to bottom) Roberta 
Landers, Betty Smith, Faye McPeak, 
and Mary Driver. 


NASA officials by SL-1 launch vehicle 



Space Orientation Center at 
Marshall Space Flight Center 
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positions for which they are qualified; or “retreating” into positions 
previously held. ... 1 fully realize and deeply regret that affected 
employees will suffer everything from inconvenience to anguish. I wish it 
were in my power to change things. I only hope that as a matter of pride 
and principle you will continue to do your very best work. 

On May 19 Skylab statistics were released by NASA. Spacecraft, to be launched by a 
two-stage Saturn V rocket in spring 1973, would contain 370 cubic meters (13 000 cubic 
feet) of working and living space. More than 13 000 individual items weighing a total of 
5000 kilograms (11 000 pounds) for long-duration space mission would be stowed, 
including 910 kilograms (2000 pounds) of food; more than 2700 kilograms (6000 
pounds) of water; 60 changes of astronaut jackets, shirts and trousers; 210 pairs of 
shorts; 30 constant-wear garments; 15 pairs of boots and gloves; 55 bars of soap; 96 
kilograms (210 pounds) of towels; 1800 urine and fecal bags; 156 rolls of teleprint paper; 
104 film magazines; medical kit; 108 pens and pencils; and vacuum cleaner [799]. 

On May 22 the MSFC Manpower Office reminded personnel, “Employees involved in the 
current reduction-in -force will be separated on June 29, 1972, and if eligible for 
retirement, they will receive [a] cost of of living increase” [800] . 

On May 24 in Moscow, President Richard M. Nixon and Premier Alexei N. Kosygin 
formally signed a 5-year agreement between the Government of the United States of 
America and the Government of the Union of Soviet Socialist Republics on cooperation 
in the fields of science and technology. The Space Agreement included the rendezvous 
and docking in earth orbit of an American and a Soviet spacecraft and a coordinated 
effort to explore and share information on space [801]. 

NASA Administrator James Fletcher and Deputy Administrator George Low joined 
Apollo 16 astronauts John Young, Thomas Mattingly, II, and Charles Duke, Jr., on June 
22 for the presentation of 50 awards at MSFC in connection with last April’s successful 
lunar landing mission. The visitors made short talks and the astronauts signed autographs. 
Dr. Fletcher and other N.ASA officials observed Skylab mockups through a viewing port 
at the Neutral Buoyancy Simulator during the visit [802] . 

On June 23 the ATM flight unit was delivered to MSC by the Super Guppy aircraft for 
thermal vacuum testing. A configuration turnover review was conducted prior to delivery 
[803]. 

On June 29 the Federal District Court in Washington, D.C., issued a Temporary 
Restraining Order which had the effect of preventing MSFC from implementing the 
reduction-in-force scheduled for June 29. The order was issued on the petition of the 
American Federation of Government Employees [804]. 

On July 1 Dr. Wemher von Braun, NASA Deputy Associate Administrator, retired from 
NASA to join Fairchild Industries as corporate vice-president for engineering and 
development. Dr. von Braun had served as MSFC Director from July 1960 to March 1970 
[805]. 
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As a further indication of budgetary restraints MSFC announced on July 7 that it had 
received $700K for travel fi the first quarter of FY 1973. “Based on NASA’s FY 1973 
Budget submission and discussions with MSF representatives, MSFC will be allocated 
$2,604 million for the year. These levels are far below projected organizational 
requirements which means MSFC organizational units must institute travel controls now 
and conform strictly to the attached MSFC travel priorities ... to assure maximum 
utilization of travel funds available” [806] . 

On July 1 1 MSFC informed its employees that “The Federal District Court, in 
Washington, late Monday declined to issue an injunction to prevent the Marshall Center 
from carrying out the planned reduction-in-force. The court dissolved the temporary 
restraining order issued June 29, 1972, freeing MSFC to continue as previously planned. 
The RIF actions will be effective at the close of business, July 12, 1972. Those who are 
being reassigned, or changed to a lower grade, should report to their new organization at 
the beginnmg of business, July 13, 1972” [807] . 

Changes in MSFC’s roles and missions as well as increasing budgetary restraints led to 
realignment of MSFC personnel. MSFC officials announced on July 17 that “The recent 
changes in Center organization and establishment of new functions will require the 
relocation of a significant number of employees. Due to the limitations on outside hiring 
and promotions, the majority of actions would necessarily be within-grade reassignments, 
although there will be a limited number of opportunities for promotions” [808] . 

On July 18 the Skylab menu, in addition to being the most palatable menu carried into 
space, was also designed to meet the requirements and objectives of important series 
of medical investigations. There were a number of preflight, inflight, and postflight 
medical experiments which would be dependent on a detailed, quantitative knowledge of 
what each crew member consumed througliout his exposure to orbital flight. The food 
system for Skylab was designed to maintain a calorie level of between 2000 and 2800 
calories. It was baselined to provide at least the minimum dietary allowances of protein, 
carbohydrate, fat, minerals, and vitamins recommended by the National Academy of 
Science. The menu included such items as tomato soup, scrambled eggs, turkey and 
gravy, prime rib of beef, lobster Newburg, desserts, and beverages [809] . 

On July 26 NASA selected the Space Division of North American Rockwell Corporation 
of Downey, California, for negotiation of a contract to begin development of a Space 
Shuttle System. This was a major contract award in terms of manpower and money, and 
the Associated Press aviation writer Vem Haugland headlined his story in papers across 
the country, “Shuttle Contract to Mean 60 000 Jobs in California.” As prime contractor, 
North American Rockwell Corporation would be responsible for design, development, and 
production of the orbiter vehicle and for integration of all elements of the Space Shuttle 
System. The contractor’s proposal estimated cost of orbiter development and shuttle 
integration at $2.6 billion over a period of about 6 years. The contractor’s estimate of 
the cost of the first increment covering a period of approximately 2 years was $540 
million. NASA Administrator James C. Fletcher made the selection Rdlt wing an intensive 
evaluation by NASA of proposals submitted by four major aerospace corporations: 
Grumman Aerospace Corporation; Lockheed Missiles and Space Company, Inc.; 
McDonnell Douglas Corporation; and North American Rockwell Corporation. Overall 
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program management responsibility for the Space Shuttle System within NASA would 
remain with the Office of Manned Space Flight and its Manned Spacecraft Center, 
Houston, Texas. Project offices would be .^tt MSC for the orbiter vehicle; at MSFC for the 
shuttle main engine, the external tank, and the solid rockit boosters; and at KSC for the 
launch, landing, and turnaround opera viors. NASA estimated that employment g,. lerated 
by the orbiter development and shuttle integration portion of the project would build up 
to a maximum of roughly 15 000 by 1975 d 1976 und would gradually decrease 
thereafter (810, 81 1 ] . 

\s a followup to its selection of North American Rockwell Corporation for developn-ent 
if the Space Shuttle System, NASA on August 16. i972, awarded a definitive contract 
o that firm for development and production of the main engine of the Space Shuttle 
Orbiter. MSFCs Space Shuttle Main Engine Project Office would manage the project 
(812, 813). 

On September 7 the Skylab Program reached one of its fine, milestones with the 
completion of the Orbital Workshop, the main section of the Skylab Space Station. As of 
this date, the Workshop was ready for sliipment to Cape Kennedy from the McDonnell 
Douglas Astronautics Company, Huntington Beach, California. For the previous several 
days, NASA inspectors had been busy in California making last-minute inspection of the 
9550-cubic-foot Workshop, in final configuration resembling that of a Saturn V moon 
rocket third stage, which is 22 feet in diameter and 48 feet long. A special ceremony at 
McDonnell Douglas commemorated completion of this largest manned spacecraft 
component the U.S. had produced to date, a flying laboratory with a volume equivalent 
to that of a five-room house (814) . 

Tlie Communications Division, Management Services Office, on September 14 completed 
the Huntsville Operation Support Center (HOSC) changeover from the Apollo to the 
Skylab configuration in support of the Center’s mission operation. Estimated cost of 
equipment involved in this changeover was $1 million (815). 

A crowd of more than 3000 MSFC employees, retirees, and their families turned out for 
the annual MSFC picnic and awards ceremony on September 16, according fo Ed House, 
chairman of tlie picnic committee. Dr. Rees presented Director’s Commendation 
Certificates to a representative group of award recipients at the awards ceremony (816). 

On October 6 the Airlock Module-Multipie Docking Adapter flight units reached KSC 
onboard the commercial Guppy from MDAC-F in St. Louis. This was the final major 
piece of Skylab hardware to be delivered to KSC in preparation for the April 30, 1973, 
launch (817). 

President Nixon on October 9 announced a policy whereby the United States would 
provide launch assistance to other countries and international organizations for satellite 
projects which were for peaceful purposes and which would be consistent with 
obligations under relevant international arrangements. Launches would be provided on a 
nondiscriminatory, reimbursable basis This global launch assurance policy further 
manifested United States faith that, i.. the language of the 1967 Outer Space Treaty, 
“. . . the exploration and use of outer space shall be carried out for the benefit and in the 
interest of all countries. . . and shall be the province of all ininkind” (818) . 
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Ciimax of the successful Apollo program came witli yet another successful Saturn launch 
as Apollo 17 (AS-512) rose from the earth on December 7, 1972. Aboard for this si.\ :h 
and last flight in the Apollo program were Astr<...auts Eugene A. Ceman (Commander), 
Ronalu E. Evans (Command Module Pilot), and Dr. Harrison H. Schmitt (Lunar Module 
Pilot and Geologist, the first scientist-astronaut in space). The three astronauts had waited 
for lift-off during 2 uours 40 minutes of holds at the Kennedy Space Center, Launch 
Complex 39, Pad A. Reason for the holds had been failure of tlie teiminal countdown 
sequep ,er to command pressurization of the S-IVB liquid oxygen tank. But after problem 
investigation by MSEC personnel, workmen at KSC used a jumper to bypass the 
interlock, and the rocket once more was space-worthy. Ceman, Evans, and Schmitt left 
the earth at 12:33 a.m. EST on December 7 as huge Saturn engines illuminated the night 
sky. An estimated crowd of half a million observed the lift-off from the Cape, and it was 
also visible to the naked eye as far as South Carolina to the north and Cuba to the south. 
In addition to the viewers who watched the climactic launch live, there were television 
’.aewers nationwide and overseas. 

eSM separation from the LM/S-IVB-IU came at 3:42 ground elapsed time (GET), and 
docking with the LM at 3:47 GET as shown on TV. But docking maneuvers revealed a 
possible ring latch malfunction when it was discovered that three latches were unlocked. 
Later, one of the latches w-as locked by pushing on the handle, and the two others were 
locked and manually fired to lock the handles. The CSM/LM combination was ejected 
successfully from the S-IVB stage at 4:45 GET, leaving the S-IVB targeted to strike the 
noon’s surface on December 10, 1972. The planned trajectory of the CSM/LM was 
modified continually because of the late lift-off, and the coast toward the moor, was 
accelerated to ensure the anivai of the spacecraft at lunar orbit insertion at the scheduled 
time. Meanwhile, Ceman reported continuing gas pains during private consultation by 
way of separate radio link with Dr. W. Royce Hankins, MSC Deputy Director for Medical 
Operations, and was told to continue taking anti-gas pills and to alter his diet. 

Evans described the crew’s excitement at reaching the vicinity of the moon: “We’re 
breathing so hard, the windows are fogging up.” Ceman, who had orbited the moon 
during the May 18-26, 1969, Apollo 10 mission, described the site as “still just as 
impressive.” The CSM and LM undocked and separated, leaving Evans to orbit the moon 
as Ceman and Schmitt in Challenger descended to the moon. Challenger touched down at 
2:55 p.m. EST December 11. Ceman descended the LM ladder 4 hours later and said, 
■‘As I step off at the surface of Taurus-Littrow, I’d like to dedicate the first step of 
Apollo 17 to all those who made it possible.” Ceman unfurled the U.S. flag. 

While preparing to traverse to the Apollo lunar surface experiment package site, Ceman 
inadvertently kr’ocked the extension off the LRV right rear fender, and repairs were 
made with tape. During two EVA’s Cernan and Schmitt visited several lunar stations and 
deployed explosive packages, obtained pl.otos, and collected and documented soil 
samples. At Shorty Crater, Schmitt shouted, “There is orange soil! It’s all over!” Schmitt 
described the soil to Mission Control scientists on the ground, and they immediately 
speculated that the soil might have originated from volcanism on the moon as recently as 
100 million years earlier. If so, it would contradict the “dead moon” theory that the 
moon had always been cold and inert. During EVA-3 by astronauts on the moon Evans, 
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orbiting in tlie CSM above the lunar surface, identified a series of volcanic denies in 
Aitken Crater, on the moon’s far side. 

Before entering Challenger for the last time Cernan and Schmitt uncovered a plaque that 
read, “Here man completed his first exploration of the moon, December 1972 A.D. (i7< | 
May the spirit of peace in which we came be reflected in tire lives of all mankind.” As 
the astronauts boarded the LM, Ceman said, ”1 believe history will record that America’s 
challenge of today has forged man’s destiny of tomorrow. And. as we leave the moon at 
Taurus-Littrow we leave as we came, and God willing, as we shall return with peace and 
hope for all mankind. God speed the crew of Apollo 17.” Total time for the three EVA’s 
was more than 22 hours during which Cernan and Schmitt traveled 22 miles in the LRV, 
collected 250 pounds of samples, and took 2120 photos. Good quality TV transmission 
v’as received throughout the EVA’s. The astronauts in the LM lifted off the lunar surface 
at 5:55 p.m. EST, December 14. 

The CSM and the LM docked in lunar orbit, and Cernan and Schmitt rejoined Evans, 
transferring to tlie CSM with samples and equipment. During the trip back to earth Evans 
left the CSM at 3:27 p.m. EST on December 18 for a 1 hour 7 minute inflight EVA to 
retrieve the lunar sounder Tilm, panoramic camera, and the mapping camera cassettes in 
three trips. Following that space walk, the astronauts settled down for the final 2 days of 
the mission. The drogue and main parachutes deployed normally, and the CM splashed 
down in the mid-Pacifle precisely 4 miles from the prime recovery ship USS Tuonderoga 
at 2:25 p.m. EST December 19. A recovery helicopter dropped swimmers, who installed 
the protection collar and attached a life raft. The astronauts were transp'irted to the 
recovery ship for post-flight examination. Accomplishments of Apollo 17 included the 
sixth manned lunar landing and return, first geologist-astronaut on the lunar surface, 
longest lunar surface stay (74 hours 59 minutes 38 seconds), longest single lunar surface 
EVA (7 hours 37 minutes 22 seconds), longest total lunar surface EVA time (22 hours 5 
minutes 4 seconds), longest total lunar distance traversed with an LRV (22 miles), and 
most samples returned to earth (250 pounds). Apollo 17 was tlie 14th ana last scheduled 
mission in the Apollo series and the 1 Ith manned Apollo mission (819-822). 

On December 15 the last two ATM flight solar array wings went to KSC from MSFC by 
Super Guppy. The first two wings went on December 13. These wings were scheduled for 
installation on the ATM in min-January 1973 (823). 

Equal Employment Opportunity continued to receive increasing emphasis at MSFC as 
elsewhere in tlie Government. On December 22 MSFC Director Rees wrote to MSFC 
employees, “This is to Inform you that the U.S. Civil Service Commission will begin an 
evaluation survey of the Equal Opportunity Program at Marshall Space Flight Center on 
January 8, 1973. The period to be covered m this evaluation will be January 1, 1972, 
througli December 31, 1972” [824]. 

A major artifacts and exhibits program at MSFC gave way to a new major program in 
December 1972. Tlie old Space Orientation Center in Building 4471 was renovated into 
office space to house Skylab contractor personnel. MSFC’s Space Orientation Center had 
been the first major space exhibits center in the South. It was closed after much of tlie 
government equipment was moved out of it and placed in the Alabama Space and Rocket 
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Center outside the Arsenal. The Skylab Program was destined to be MSFC’s major 
program between the Saturn and the Space Shuttle (825’. 

William Schneider, Skylab Program Director, and a group of Marshall Center officials, 
headed by Dr. Rees, reviewed the Skylab checkout activity at KSC in early December. In 
the group were Dr. William Lucas, Hermann Weidner, James Shephard, Leland Belew, 
Jack Lee, Harry Johnstone, Erich Neubert, Ed Williams, and Richard Smith [826]. 
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1973 

MSFC began 1973 faced with new program reductions. On January 5 Dr. Rees wrote 
MSFC employees, “Quoted below is a statement released by NASA Headquarters today. 
Your Center management is studying the impact of the adjustments reflected in it to 
determine their effect on this Center. We will keep you informed.” The Headquarters 
statement referenced by Dr. Rees stated: 

NASA is starting today (January 5, 1973) to make a number of program 
reductions to adjust its activities in space and aeronautics to a lower 
spending level. These reductions are necessary as part of all the actions 
required to reduce total Government spending to the S2S0 billion target 
set by the President for fiscal year 1973. . . .The following is a list of 
major actions being taken by NASA: 

In Manned Space Flight, the manpower buildup on the Space 
Shuttle will be slowed down, with some resulting delay in the 
Shuttle’s first orbital fliglit. 

In Space Science, work on the HEAO project is being suspended 
for the time being. 

In Research and Technology, work on nuclear propulsion will be 
discontinued and work on nuclear power will be sharply curtailed. 

The Plum Brook station will be closed. 

In Aeronautics, an experimental Short Takeoff and Landing 
(STOL) aircraft will be cancelled. However, STOL technology will 
continue to be developed (827J. 

impending reductions in NASA programs c''- uued to claim attention from MSFC 
officials. Acting Director David H. Newby .vrote on January 10, “The recently 
announced reductions in NASA programs are being reviewed to determine the impact on 
the Marshall Center civil service personnel. ... As previously announced, the Center must 
reduce to a strength of permanent civil service personnel of 5214 by June 30, 1973. The 
present Center strength is 5348. This reduction will be obtained through a combination 
of attrition and reduction-in-force procedures. Whatever reduction-in-force is required is 
now planned for the month of June 1973. We will keep you advised, as we have in the 
past, of information as it becomes available that will have a bearing on the future 
operations of the Center” (828J . 

MSFC began 1973 with the arrival of its third Director in 13 years. An organizational 
announcement stated, “Dr. Rocco A. Petrone, currently Diiector of the Apollo/ASTP 
Program, Office of Manned Space Flight, becomes the Director of MSFC upon Dr. Rees’ 
retirement on January 26. 1973” (8291. 
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Dr. Rocco A Pctronc succeeded 
Dr, Rees as Director oj MSFC 
in January 197J 


In Huntsville in January /V7j 
the three directors of the 
Marshall Center - present, past, 
and future gathered for a 
series of consultations and tor 
a retirement dinner for Director 
Rees From left to right Dr. 
Rocco A Petrone. Dr Rees, and 
Dr Wernher von Braun 



Rollout of SL 




Astronaut Pete Conrad ger\' some 
help with his space suit Jrom 
technicians at the Seutral 
Buoyancy Simulator at MSFC 
just prior to entering the big 
tank for Sky lab EVA simulations. 
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Rollout of SLH at KSC 
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Slmh'iil I'.xpchmcnl ED52 
Weh Formation (Student 
Judith Miles next to Dr. 
Gau.<te, NASA advisor) 


In.'.tallations in haekup 
unit at MDAC-W 



SL-l on launch pad 
.>'-)A at KS( 




JANUARY - FEBRUARY 1973 


An early unpleasant task of new MSFC Directoi Rocco A. Petrone was dissemination of 
information concerning the reduction-in-force. Dr. Petrone wrote MSFC employees on 
January 29, 1973, 

1 want to continue the past practice of MSFC management keeping you all 
informed promptly of conditions, situations, or events which directly 
affect you. In all cases I want to be sure that you get the straight story 
officially from management. My only regret is that this first opportunity 
for communicating with you officially brings unpleasant news. The 
President presented his Fiscal Year 1974 budget to the Congress at noon 
today. The NASA portion of the budget is significantly below the 1973 
budget. ...Of more immediate concern to all of us is that the 1974 
budget will require a major reduction in the personnel ceiling throughout 
the agency. To us, it means a reduction in the authorized ceiling for 
MSFC of 650 personnel spaces by the end of FY 74. This is in addition to 
the adjustment wiiich must occur this fiscal year in order to reach the 
personnel a’iiing of 5214 by June 30. 1973. Achieving the new FY 74 
ceiling will, of course, take advantage of normal attrition from 
resignations, transfers, and retirements to reduce the number. Additional 
personnel actions required to reach ' new ceiling will be initiated in the 
second half of FY 74 or hctween January' 1 and June 30, 1974. This will 
insure that the Sky lab Program will be properly supported by the Center 
as we go into the operational pha.si of this most important program. I 
plan on a series of memorarcla such as this to keep you currently 
informed on the subject, of our budget, cost ceiling, and personnel ceilings 
(830). 

At the February 14 Management Council Meeting it was decided that the SL-1 and SL-2 
launches would not meet the April 30 and May 1 launch dates due to delays caused by 
unexpected checkout activities involving the modules at KSC. Tentative launch dates were 
set for May 14 and 15, respectively [831). 

On February 21 Dr. Petrone informed MSFC employees of the impending visit of Apollo 
17 Astronauts. 

On February 21, 1973, the Apollo 17 astronauts will arrive at MSFC to 
offer their thanks for the support employees provided to the mission. I 
think this will provide an excellent opportunity for MSFC to pay tribute, 
in return, for the fine job these three astronauts did in successfully 
drawing the Apollo Program to a close. . . . MSFC played a major role in 
providing several pieces of major Apollo hardware and critical support 
during the Apollo Program. The success NASA has enjoyed from this 
effort is one in which we can be very proud. An enthusiastic response to 
the Apollo 17 astronauts will be a fitting end to the program (8321. 
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Part of the press corp in the Neufal 
Buoyancy Simulator at MSFC during a 
Shylab press conference 



Reporters in engineering mockup 
area during press conference 



An estimated 500 MSFC employees and 
family members turned out for the 1975 
Faster egg hunt at the MSFC picnic area. 
The Shriner clowns were also on hand to 
help make the day a success. 


There were a number of "old timers" at 
MSFC by 1973. In April Dr. Rocco A. 
Petrone presented a certificate for 35 years 
of service to John C. Goodrum, Advanced 
Projects Office, Program Development, and 
30 year awards to 17 other MSFC employees. 

Left to right are Dwight J. Locke, 
Astronautics Lab; Leonard A. Smith, Process 
Engineering Lab; Hollis B. McElyea, ASTN; 
William W. Clough, Technical Services Office; 
Frederick J. Beyerle, PE; Robert E. Smith, 
Aero-Astrodynamics Lab; Foch P. Bruce, Sr., 
Saturn Program Office; Edmund F. Ogozalek, 
Planning and Resources Office; Goodrum; 

Dr. Petrone; Curtis E. Lee, Quality and 
Reliability Assurance Lab; James G. Sidick, 
TSO; Fred L. Moffitt, QUAL; Edward S. 
Schorsten, Public Affairs Office; Marvin L. 

Jensen, Astrionics Lab; Owen E. Hitt, 
A.„npower Office; Eugene B. Collier and 
John D. McLemore, TSO; and Alex F. 
Dorche, Procurement Office. 
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The Apollo 17 crewmen, America’s last men to the moon in the Apollo program, visited 
MSFC on February 21 mainly to tell employees about their trip and to say thanks for 
the role MSFC played. Eugene A. Ceman, Ronald E. Evans, and Harrison H. Schmitt 
arrived at the Redstone Airstrip, following a visit earlier in the day to the Michoud 
Assembly Facility. At MSFC the astronauts made brief talks and later signed 
autographs [83 j] . 

On February 26 the SL-2 Saturn IB vehicle was moved at KSC to the LC 39B from the 
VAB. The vehicle would remain on the pad undergoing final checkout activities until 
launch [834], 


On April 5 the last Student Experiment flight hardware ED31, Bacteria and Spores, for 
the SL-1 and SL-2 missions was delivered to KSC. The 25 experiments selected to fly in 
the Skylab mission were [835, 836]: 


Experiment Student Home 


EDU* 

Atmospheric Absorption of Heat 

Joe Zmolek 

Oskosh, WI 

EDI2* 

Volcanic Study 

Troy Crites 

Kent, WA 

ED21* 

Libration Clouds 

Alison Hopfield 

Princeton, NJ 

ED22* 

Objects Within Mercury’s Orbit 

Daniel Bochsler 

Silverton, OR 

ED23* 

UV From Quasars 

John Hamilton 

Aiea, HI 

ED24* 

X-Ray Stellar Classc.. 

Joe Reihs 

Baton Rouge, LA 

ED25* 

X-Rays from Jupiter 

Jeanne Leventhal 

Berkeley, CA 

VD26* 

UV Fiom Pulsars 

Neal Shannon 

Atlanta, GA 

ED3I** 

Bacteria and Spores 

Robert Staehle 

Rochester, NY 

ED32** 

In-Vitro Immunology 

Todd Meister 

Jackson Heights, NY 

ED4I** 

Motor Sensory Performance 

Kathy Jackson 

Houston, TX 

ED52** 

Web Formation 

Judith Miles 

Lexington, MA 

ED6I** 

Plant Growth 

Joel Wordekemper 

West Point, NB 

ED62** 

Plant Phototropism 

Donald Schlack 

Downey, CA 

ED63** 

Cytoplasmic Streaming 

Cheryl Peltz 

Littleton, CO 

ED72** 

Capillary Study 

Roger Johnston 

St. Paul, MN 

ED74** 

Mass Measurement 

Vicent Converse 

Rockford, IL 

ED76** 

Neutron Analysis 

Terry Quist 

San Antonio, TX 

ED78** 

Liquid Motion in Zero-G 

Brian Dunlap 

Youngstown, OH 

ED33*** 

Microorganisms in Varying G 

Keith Stein 

Westbury. NY 

ED51*** 

Chick Embryology 

Kent Brandt 

Grand Blar^c, MI 

ED7I*** 

Colloidal State 

Keith McGee 

Garland, TX 

ED73*** 

Powder Flow 

Kirk Sherhart 

Berkley, MI 

ED75*** 

Brownian Motion 

Gregory Merkel 

Springfield, MA 

EP77*** 

Universal Gravity 

James Healy 

Bayport, NY 


* Data only from existing hardware. 

New hardware developed. 

Could not be developed in time or made compatible to Skylab environment in time. Student reassigned to 
another experiment. 


Di. James C. Fletcher and Apollo 17 Astronauts Eugene Cernan, Ron Evans, and Jack 
Schmitt returned to MSFC, this time on April 6 for an Apollo 17 Awards Ceremony. 
More than 40 MSFC and contractor employees received awards [837] . 

On April 16 one of the last major milestones prior to launch occurred a* 7 a.m. EST, 
when the United States first space station, SL-1, left the VAB and started roll out to 
Launch Complex 39A. Final checkout would be continued on the pad until the May 14 
launch. The Skylab payload mounted on the first two stages of a giant Saturn V rocket 
would be launched into a 270 statute mile orbit. .Astronauts Charles Conrad, Jr., Paul J. 
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Crowds at Cape Kennedy observed the 
first Sky lab launch. May 14, 1973. 





Personnel in the Huntsville Operations 
Support Center (HOSC) stayed busy 
before, during, and after the launches 
of Skylab I and Skylab II 


Sky lab astronauts Conrad, Kerwin, and Weitz lift 
off aboard the Saturn IB rocket from Complex 
39 B on May 25. Among the cargo was a parasol 
thermal shield to cool onboard temperatures of 
the ailing Skylab Workshop. Also included were 
tools which might be used to free the 
undeployed solar array. 
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Dr. William R. Lucas would 
succeed Dr. Petrone as Director 
of MSFC in July 1974 


APRIL - MAY 1973 


Weitz. and Dr. Joseph P. Kerwin aboard a Saturn IB rocket would be launched into space 

on May 15 for rendezvous and docking to the Skylab (8381. 

MSFC Director Petrone informed MSFC employees of a new reduction-in-force. On April 

23. 1973, he wrote as follows: 

As you know from past announcements, tlie Marshall Space Flight Center 
must undergo a reduction-in-force before the end of this fiscal year. Today 
it becomes my unpleasant task to inform you of the details. I believe the 
best way of doing this is to give you the attached information which we 
are releasing today to the news media. . , . “The Marshall Space Flight 
Center today announced a number of personnel actions necessary to 
reduce the total onboard count of civil service personnel to 5214 by June 
30 of this year. This reduction in manpower at Marshall was assessed in 
early 1972 and announced to Marshall employees on January 25 of this 
year. A total of 108 separation notices were (iv'c) delivered to NASA 
employees this morning. Eiglity-seven of these notices affected 
Huntsville-based employees and 21 were issued at MSFC installations 
elsewhere. Those leaving civil service positions at Marshall as a result of 
the reduction-in-force will have their employment terminated June 1, 

1973. In addition to the reduction-in-force notices, 67 Marshall employees 
will receive notices of change to a lower grade. Of these 67, 52 will suffer 
no reduction in salary for the statutory period of two years. The balance, 

15, will lose some salary as a result of the reduction. Reassignment of 57 
Marshall employees will be made concurrently with the reduction-in- 
force Based on current plans, no additional reduction-in-force for MSFC 

is uiiticipated until after January 1, 1974” (8391. 


MSFC continued its policy of informing employees concerning retirement advantages. On 
May 2 Manpower Office Director Howell R. Riggs issued Retirement Bulletin 73-5 in 
which he stated, “A cost-of-living increase of at least 5.4% in the civil service annuities is 
in prospect for July 1, 1973. ... If you meet the age in .service requhement for voluntary 
retirement (age 62 or more with fi\e or more years of service; or age 60 or more with 20 
or more years of service; or age 55 or more with 30 or more years of service) and wish 
to take advantage of this increase contact the Retirement Coordinator at 453-3398” 
[8401. 

MSFC’s phenomenal Saturn V moon rocket that successfully lofted man to the moon 
nine times - six times for landings - mcie history again on May 14. It was a triumphant 
climax to a successful Saturn V program. Saturn V rose from the Kennedy Space Center 
at 12:30 p.m., Huntsville time, lofting Skylab into a 270-mile, near-circular orbit, inclined 
50 degrees to the equator. The Saturn V that launched the burgeoning Skylab flight 
program was the 13th Saturn V to fly since the Saturn V program began with an 
unmanned mission in November 1 967. In cold storage in case of any future NASA need 
were the two remaining Saturn V rockets in the 15-Saturn-V flight program. Meanwhile, 
as Skylab rose into earth orbit on May 14, about a mile away the countdown continued 
for IB, the Saturn that would carry the crew. 
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Wilhin an hour, however, after Saturn V’s May 14 launch of Skylab, optimism lessened in 
relation to the mission. The world became aware of Skylab problems when a bulletin 
from the Associated Press stated tliat mission controllers at Johnson Space Center in 
Houston, Texas, “are studying indications that solar panels on the Apollo Telescope 
Mount or the main panels on the space station have not fully deployed. The solar panels 
supply all the electrical power to the space station. What effect this might have on the 
mission, or how the situation might be corrected, is not known at this time.” 

The bulletin was correct. Telemetry data flowing back to earth from the orbiting 
laboratory told engineers of serious problems. Trouble had struck just 63 seconds after 
launch. At the instant of maximum stress and vibration, a girdle of aluminum that was 
wrapped around the Workshop exterior had ripped off. Normally the aluminum would 
protect the Laboratory shell from punctures by micrometeoroids, and normally it would 
also serve as insulating paint to help stabilize temperatures inside the spacecraft. As the 
shield ripped away, it apparently damaged the mechanism that was to convert sunlight 
into electricity and thus provide the laboratory with about half its power. With the 
insulating shield gone, engineers reported that temperatures inside the laboratory were 
ranging up to 1 20° Fahrenheit and beyond as it passed from the dark to the sunny side 
of the earth. 

Hard-working space agency officials increased their efforts to find solutions to the 
problem. One solution to the temperature problem might be for astronauts to envelope 
the spaceship with a giant sheet of Mylar insulation. This would block heat from the sun 
and allow the orbiting station to cool off. It was speculated that if the insulation shield 
was used, the Skylab II crew might have to install it. The tedious operation might require 
extensive training, and there was time before the Skylab II launch in August for such 
training. In this event, according to this speculation, the Skylab I flight of Conrad, Weitz, 
and Kerwin would probably be limited to an inspection trip lasting only a few days. 
Skylab Program Director Schneider acknowledged in a news conference Tuesday 
afternoon. May 15, that many options were being considered. Schneider, however, 
remained optimistic. 

May 16 there was much speculation in Huntsville that the mammoth “in-doo* swimming 
pool” Neutral Buoyancy Simulator at MSFC might hold the key to salvaging the crippled 
Skylab space station and making the orbital laboratory habitable for crewmen. Because 
the Neutral Buoyancy Simulator housed a full-scale mockup of the Skylab station under 
water, it could be used by the Skylab I crew to learn space walk procedures if they were 
asked to repair the ripped thermal r.kin on the station. Director of NASA’s Office of 
Manned Space Flight, Dale Myers, Skylab Director Schneider, MSFC Director Petrone, 
and MSFC Skylab Manager Leland Belew led teams at MSFC, JSC, and KSC working on 
the problem. The four involved themselves in in-depth discussions aimed at solving the 
dilemma. 

Astronaut Joseph Kerwin arrived at Redstone Arsenal at 7:00 p.m. on Wednesday, May- 
lb, preparatory to practicing his planned repair job on the sun-seared orbital lab - not in 
space - but deep under water in the Neutral Buoyancy Simulator. Already trained for a 
space walk to retrieve film from the station’s sun telescope, this first physician slated to 
fly in space could put his space-walk training to unexpected use. Also arriving at 
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Redstone Arsenal airport Wednesday evening was backup astronaut Russell Schweickart 
who arrived in a separate jet at the same time. Kerwin and Schweickart, both under a 
modifled quarantine, departed the Redstone Army airfield, with Schweickart driving a 
NASA van. The pair immediately was briered by top space agency experts on the “sun 
bonnet” planned to be used to shield a portion of the Workshop wall from the sun to 
lower the desert-like heat inside the station. The astronauts later moved to the Neutral 
Buoyancy Simulator to inspect the sail-type awning. They were to unfurl it under water 
in order to place it in proper position on the mockup. 

At 12:30 p.m. Thursday, May 17, NASA Assistant Skylab Director John H. Disher 
informed NASA personnel via closed circuit radio that Saturn IB SL-2 would fly at 8:00 
a.m., Huntsville time. May 25, and that aboard SL-3 would be various proposed solutions 
to the Skylab problem. One of the solution devices accompanying the SL-2 astronauts 
involved deployment of a rectangular, 22 by 24 foot parasol sun shade, a deployment 
procedure already being practiced by Kerwin and Schweickart in the Neutral Buoyancy 
Simulator at MSFC. 

By adjusting the unmanned laboratory’s position each time that it rotated around the 
earth, space agency engineers were able to cool the cabin to an average temperature of 
about 100 degrees. 

By May 18 a two-part salvage plan seemed to be the best solution: 

1 . Try to tne the jammed solar panels. 

2. Rig a make-shift awning to protect the craft from the sun’s heat. 

The Skylab Astronauts would have their work cut out for them. The Workshop still did 
not have its full power-generated capacity. Two of the electricity-producing solar panels 
still had not deployed. Temperatures inside the craft were still rising, at times reachii.g 
the blistering 120° Fahrenheit and beyond [841-843]. 

Don Lakey of the MSFC Historical Staff was elected to a full 2-year term as President of 
the Local 3434, American Federation of Government Employees, formed at the MSFC 
with 1196 members. Lakey thus became the first president of MSFC’s largest local 
1844]. 

On May 22 NASA officially established a Skylab I investigation board for the purpose of 
determining the cause or causes of tlie anomalies that occurred during the launch and 
initia'. earth orbit of Skylab I and to recommend appropriate preventive measures for 
future NASA launches. Bruce Lundin, Director, Lewis Research Center, was named 
chairman of the board, with other members to be designated subsequently. In the course 
of this investigation the board would visit MSFC for extensive discussions, review of 
records, and inspection of equipment and facilities, and other efforts pertinent to the 
study. To assure maximum coordination of this interchange, MSFC Director Petrone 
named James T. Shepherd as the MSFC point of contact for the Skylab I investigation 
board. In this role Shepherd would report directly to the Director, and would have 
responsibility for arranging the “timely and orderly presentation of all data and verbal 
testimony and coordinating other matters relating to the investigation as requested by the 
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Board. Pursuant to the NASA Administrator’s directions, and to assure a complete and 
impartial assessment of Skylab I anomalies, all involved MSFC' elements are expected to 
cooperate fully with Mr. Shepherd m the Skylab I Investigation Board” 1845, 8461. 

Skylab’s crewmen had been originally sclieduled to blast olT on May 15 for a linkup with 
the laboratory orbited the previous day. But then came the problems with the laboratory. 
So it was not until May 15 that the Inst manned Skylab increment followed an .liling 
SL-1 into space as Saturn IB lofted Skylab ('ommandei Charles ('onrad. Dr. Joseph 
Kerwin, and Paul Weitz upward precisely at 8.00 a.m. Huntsville tmie. I lns SL-2 lauiKh 
was the start of a 1? 000 mile per-hour chase through space to link up witli the ciippletl 
space station and attempt to salvage the entire Skylab program. The Skylab “repan men” 
hoped to save not only their 28-day mission but the two later 56-day missions as well. As 
this first Skylab crew left the earth, tiiey carried v Th them the tools and know-how 
gained from the most historic repair project in the annals of the space program. At 
MSFC, as throughout NASA, this involved strenuous effort by hundreds of government 
and contractor employees. At MSFC many hundreds of workers had winked and were 
working around the clock in an integrated effort to overcome the pr(d>lems of the Skvlab 
Space Station. Most of the activity was in the development of materials for the proposed 
solar shields, design of shields, tool development, and mission operations. Active on 
iaunch day was a recently activated special task team tormed within me Huntsville 
Operations Support Center (HOSC ) at MSFC. 

After the 8:00 a.m. launch, a IV?. hour chase litrough space folhnved, whicli ended as 
astronaut Conrad cited his objective and shouted, 'Tallyho. the Skylab.” The crew pulled 
up alongside the crippled space station and surveyed the damage. The meteoroid shield, 
which also was to sei’vc as a sunshade, was completely ripped away. So was one of tlie 
electricity-generating solar panels, leaving severed pipes and w'ires dangln;g m space. A 
second solar panel had swung only about 10 degrees away from tlic side of tlie Workshop 
and appeared to be jammed in tltat positioi. The astronauts transmitted color-television 
pictures of the damage back to the Space Center in Houston, then pulled in behind 
Skylab for a “soft dock” and dinner. 

Conrad tlien undocked the Apollo craft and Hew it alongside the stuck w)!ar panel while 
Weitz tried to free it witli special tools. It did nut work. The astrj)uaiits leluiiiet! io ilie 
hatch for another docking with Skylao. .^ftc^ Courad radioeii that he louid nui tcvlnek 
with Skylab, ground controllers radioed advice while (he astronaiU> disasseml4eil the 
Apollo docking device and “hot-wred” it \o\ another try. As the sixivecraft and sjuce 
station whirled across the earth’s night side, C onrail made another ir\ at docking hy the 
light of the Apollo ship’s powerful sp.^tlight. He succeeded. .After s[)tMuling tlie night in 
the Apollo craft, the astronauts climbed into tiie Multiple Docking .Adapter at I 1 :50 a.m 
Saturday morning. May 26. As soon as they entered ihc Woiksliop at c<J ran. 

Huntsville time that afternoon, tJiey began preparations to unturl the sunshade tlail was 
expected to cool the station down. The deployment of this umbiella type sliailc was 
completed at 8:00 p.m., Huntsville time. May 26. Almost immediately temperatures 
iitside the station, which often had been above 1 20"" tuihrenheit. began dropping, instead 
of a rectangular 22 by 24 foot parasol sunshade, howevei, the parasid look the shape <»i 
a trapezoid, and the astronauts said they believed it was ilepluyed about 12 to 14 leet m 
the back, and perhaps 18 to 20 at the end. 

336 




MAY - JUNE 1973 


Activation of the Workshoo continued as temperatures continued to drop. During the 2 
weeks following their May 26 entry into the Workshop, the a onauts began a strenuous 
program of Workshop repair, experimentation in space, and routine living in space that 
culminated in a hazardous space walk to free the jammed solar panel outside the 
Workshop. Problems within the Workshop, shimming from the accident of the Jammed 
solar panel outside, ranged from loss of power to in adequate temperature control. For a 
while the Workshop w \s running on just a little over half power. For days, also, thr 
temperature inside the Workshop refused to drop much lower than 80 degrees. 

As Worksnop problems continued, the astronauts made preparation for their hazardous 
space walk. Inside the Workshop they went through the “dry run” for freeing the panel, 
even as Astronaut Russell Schweickait and others at MSFC went through the same 
simulation in MSFC’s Neutral Buoyancy Simulator. Meanwhile, the space riding 
astronauts went through the routine of daily living, sometimes before the eyes of millions 
of television viewers. They ate, shaved, and showered. They exercised, bounding 
sometimes as high as 40 feet up or down, as the case night be. Medical Doctor Weitz 
took a blood sample from Astronaut Conrad. The astronauts conducted almost all of 
tlieir scientific experiments as programmed. 

On Monday, June 4, top NASA officials, meeting in an all-day review and evaluation 
session at MSFC, gave a go-ahead for the Skylab crew to attempt an EVA to deploy the 
stuck solar array hardware. “The EVA would be conducted no earlier than Thursday , 
June 7,” NASA officials announced. 

On Wednesday, June 6, there was a full final rehearsal prior to the c ly of scheduled 
outside repair. Also at MSFC Astronaut Russell Schv/cickart and others practiced rrore in 
the Neutral Buoyancy Simulator. At the end of Wednesday’s “dry-run” pr.ictice session, 
Schweickart and others at MSFC sounded more confident of tomorrow’s walk than 
perhaps did the astronauts aloft in Skylab. But plans for the scheduled walks continued 
as programmed. Then at 10:30 a.m., Thursday morning, June 7, Hunt'ville ^ime, Kerwin 
and Conrad left the Workshop and be<?an mankind’s first major repair mission in space. 
At the end of 2Vi hours - at 1 ;00 p.m. - they had successfully cut the angle iron with 
their bolt cutter, thus permitting the stuck hardware to approach more normal 
deployment. The astronauts then went to the ATM to pry open the door on the SO-54 
experiment. Approximately I'A hours after the 1:00 p.m. deployment the solar wing 
hardware, the astronauts reentered tire Workshop. In a spectacular manner they had 
performed as nearly as humanly possible mankind’s first major repair work in space. 
Meanwhile, NASA controllers on the ground were maneuvering Skylab so that the sun’s 
rays could thaw the solar wing hardware completely and thus permit complete 
deployment of the solar array. 

During their 28 days in space the Skylab I astronauts became known as the "fix-it” crew. 
Yet, while they carried out their salvage operation, the astronauts apparently remained in 
excellent health. Mission commander Conrad told reporters in a June 20 Space-II press 
conference: “The doctor’s may make me eat my words, but 1 have the feeling that at the 
end of 28 days, I am going to be in bette.*' physical shape than when I came back from 
any of my first three previous flights.” For the first time doctors were able to monitor 
closely deterioration of muscles and the heart caused by weightlessness. Medical experts 
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expressed suiprise concerning how we!l the crew seemed to have held up in spite of the 
fact that they had to live in temperatures ranging up to 125 degrees at times. 

After a record breaking time in space, 28 days compared to 24 days set by the Soviet 
cosmonauts in 1971, the Skylab I astronauts splashed down in the Pacific Ocean at 8:59 
a.m.. Huntsville time, on June 22. The astronauts had traveled 1 1 million miles and made 
395 revolutions around the earth. Tliey had performed the first major repair job in space 
- the erecting of a sunshield to cool the interior of Skylab, then the dislodging of the 
jammed panel in a daring space walk, a feat that renewed the power supply of the 
capsub. Perhaps more than anything else ^lASA’s first “We Fix Anything” astronaut crew 
had demonstrated the value of man in handling the uncertainties of space travel, giving 
new hope for manned journeys to Mars and other distant points in space. 

Lift-tjff for the Skylab II crew was scheduled, as of June 30, 1973, for July 27. The 
Saturn IB rocket that would loft them into space was already poised at its Cape Kennedy 
launch pad. This second three-man crew would spend 56 days aboard the space station, 
according to schedule. Then, in October 1973, according to schedules, the third Skylab 
kam would ride another Saturn into space for the final linkup with the Workshop. That 
flight also was scheduled to run 56 days (84'^-850). 

After the May 14 launch of Skylab, news media be .i supplying Huntsville area citizens 
with the time daring which they could see Skylab as ,t crossed the Huntsville sky. Over a 
period of several montlis tlie sighting times varied from day to night [851] . 

In a June 8, 1973, MSFC Organization Announcement MSFC Director Petrone wrote as 
follows concerning the current Skylab investigation: “On May 22, 1973, the NASA 
Administrator established tlie Skylab I Investigation Board, with Mr. Bruce Lundin as 
Chairman. On May 31, Mr. James T Shepherd was named as the MSFC point of contact 
to the Board. Effective June 8, Mr. John C. Goodrum is named as deputy to Mr. 
Shepherd for the duration of this special assignment.” 

Because several major components of the Skylab space station were jettisoned in orbit, as 
planned, these components were still visible on occasions to observers on the ground, 
MSFC announced on June 15. Flying in similar orbits to the Skylab were the S-H 
(second) stage of the Saturn V rockets and several shrouds (protective coverings) [852]. 

As of June 15, 50 MSFC employees had filed retirement applications v/ith the Personnel 
Office, all to be effective the latter part of the month. Heading the list of retirees was 
Erich W. Neubert, Office of the Director, MSFC [853] . 

MSFC informed its employees on June 15, “The Civil Service Commission has authorized 
NASA to use the Voluntary Retirement - Major Reduction In Force provisions of Public 
law 93-39. The authority extends threugh August 13, 1973. Any employee who is as 
least 50 years of age with at least 20 years of service, or who has at least 25 years of 
service, regardless of age may voluntarily retire during this period” [854] . 

In a June 15 memorandum to MSFC Employees, Director Petrone stated, “The Request 
for Proposals (RFP) for the Space Shuttle Solid Rocket Motor (SRM) will be leleased to 
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industry on July ?. 1Q?3. !n preparation for the issuance of liiis RFP which opens the 
formal competitive phase for the Space Shuttle procurement, all communication with 
industry concerning the Space Shuttle Solid Rocket Motor will be concluded as of the 
close of business (MSFC) on Friday, June 15, 1973, effective for all NASA personnel” 
18551. 

At the end of its 13th year MSFC personnel strength was down to 5160 from its peak of 
7370 permanent Civil Service employees on April 30, 1965. Tlie Center’s authorized 
personnel ceiling for the end of June 1973 was 5214, but voluntary retirements had 
helped to lower the personnel figure to 54 below authorization. If the retirement trend 
continued, it should also help MSFC’s personnel problems in 1974 [856, 85'^!. 

MSFC ended its 13th year at a time of “belt tightening” in terms of personnel and 
finance. The Center lacked the financial and personnel clout of the mid-1960’s, for 
example. But, regardless of the current trend, MSFC director Petrone expressed a 
philosophy shared by many MSFC space veterans who had seen both good times and bad. 
“We cannot stand still on tlie frontier of space,” in Dr. Petrone ’s words, “any more than 
our forefathers could have confined themselves to the eastern Seaboard with the whole 
continent before them or our ancestors stop at the European shoreline with the vast 
Atlantic Ocean before them. Civilization cannot exist without new frontiers; mankind 
needs them both physically and spiritually. What are barriers to some, become pathways 
to others: and so as we look to the fucure let us take hope in the fact that other barriers 
- now seemingly insurmountable - will also fail as long as men continue to dream ‘the 
impossible dream’” (858, 859J. 

As MSFC’s 1 3th year drew to a close, iMSFC’s role in the Skylab program drew increased 
accolades. In early June 1973 MSFC Director Petrone released to MSFC employees the 
contents of congratulatory letters received from NASA Administrator Fletcher and Frank 
E. Moss, Chairman, Aeronautics and Space Science Committee, U.S. Senate. In a letter to 
Dr. Petrone, Dr. Fletcher stated, “Dear Rocco: The work done by the Skylab team in 
preparing for the launch of Skylab II was absolutely fantastic. This team turned what 
would have been a very serious failure into an outstanding success. . . .” Senator Moss 
wrote, “Dear Dr. Fletcher: Please accept for yourself and NASA and convey to the 
Skylab Director and team including the astronauts who are presently in Skylab my hearty 
congratulations on the superb job of recovering from what appeared to be a disaster 
following the launch. . . ” [8601 • 
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•*osrscript 

Although this chronology ends on June 30, 1973, it seems appropriate to add a few 
words about Skylab after that date and prior to chronology publication. On July 28, 

1973, Skylab II astronauts (SL-3 Second Manned Mission) went into space and after a 
successful 59-day flight returned safely to earth on September 25. Finally, Skylab III 
(SL-4) astronauts, in the last flight mission in the Skylab program, rose successfully from 
earth on November 16. As of January 1, 1974, Skylab III astronauts had successfully 
completed 6 weeks in space and were scheduled to stay aloft at least until January 11, 

1974, (56 days) or possibly as long as Februaiy 8 (84 days) before returning to earth to 
end the Skylab flight missions. The final Skylab mission proved to be the longer one — 
84 days. 

A final postscript concerns major changes at MSFC subsequent to its first 13 years. On 
March 5, 1974, NASA announced that Dr. Rocco Petrone would go to Washington to 
become NASA associate administrator, the agency’s third highest ranking official. 
Replacing Dr. Petrone as MSFC director would be Dr. William R. Lucas. Dr. Petrone 
would begin his new NASA duties in mid-March, although the official MSFC changeover 
from Petrone to Lucas was not scheduled until July 1, 1974. Concurrent with the 
announcement of these major personnel changes at MSFC, NASA also announced a major 
reorganization of MSFC to become effective May 30, 1974, paralleling an MSFC 
reduction-in-force that would be effective that date. The Center issued layoff notices to 
397 persons and downgrading notices to 259. This new pared-down MSFC work force 
was considered a more efficient organization for carrying on the future MSFC roles. 
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ABBREVIATIONS AND ACRONYMS 



A 


AA 

AAP 

ABMA 

ACE 

AEC 

AEDC 

AEROJET 

AF 

all-systems vehicle 

AlAA 

ALSA 

AM 

AMR 

AOMC 

Apollo 

APS 

ARA 

AS 

AS&E 

ATM 


Apollo Applications (Program) 

Apollo Applications Program 

Army Ballistic Missile Agency 

automatic checkout equipment 

Atomic Energy Commission 

Arnold Engineering Development Center 

Aerojet General Corporation 

Air Force 

nonflight stage used to check out flight-worthiness of 
systems 

American Institute of Astronautics and Aeronautics 

astronaut life support assembly 

Airlock Module 

Atlantic Missile Range 

Army Ordnance Missile Command 

Project designation for manned lunar landing, also 
spacecraft for manned lunar landing 

auxiliary propulsion system 

Automatic Retaik of Americ' 

Apollo/Saturn (specific payload and vehicle with a number 
as AS-203) 

American Science and Engineering 
Apollo Telescope Mount 
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B 

battleship stage nonnight stage replica for engine tests 


BP 

boilerplate 

“Bug” 

Lunar excursion module, landing unit of the Apollo 
spacecraft 


C 

C-1 

Saturn C'-l, early nomenclature for Saturn 1 

C-3 

Saturn C-3. Saturn configuration considered but not used 

C-5 

Saturn C-5. configuration adopted for lunar Apollo flights 
(renamed Sr turn V in February 1963) 

C-IB 

Saturn C-IB, vehicle selected in 1962 for manned earth 
orbital flights with full Apollo spacecraft (renamed Saturn 
IB) 

Cape Canaveral 

launch site in Florida, name changed to Kennedy Space 
Center in 1963 

CCSD 

Chrysler Corporation Space Division 

CBTT 

common bulkhead test tank 

CDDT 

countdown demonstration test 

CDR 

critical design review 

CDT 

central dayliglit time 

Chance-Vought 

Saturn tank manufacturer, Dallas, Texas 

Centaur 

vehicle for support of unmanned moon probes and other 
missions 

C^F^ 

crew compartment fit and function test 

CM 

command moo ile 
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CMC 

control moment gyro 

Compromise 

later changed to Promise -haigt transporter for Saturn 
boosters 

CPFF 

cost-plus-fixed-fee contract 

CPIF 

cost-plus-incentive-fee contract 

CSM 

Command/Service Module 


D 


DA 

deployment assembly 

DAC 

Douglas Aircraft Corporation 

DOD 

Department of Defense 

Downey 

S&ID-SII stage component fabrication and testing facility 
location 

Douglas 

Douglas Aircraft Corporation 

Dyna Soar 

Air Force spacecrrft for earth orbital flight featuring 
“glider reentry” 

DX rating 

highest national priority 


E 

ECS 

environmental control system 

EDS 

emergency detection system 

EFL 

Edwards Field Laboratory 

EPCS 

experiment pointing and control subsystem 

EPS 

electrical power system 

EREP 

Earth Resources Experiment Package 
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ESE 

electrical support equipment 

EST 

eastern standard time 

EVA 

extravehicular activity 

EVA/IVA 

extra.ehicular and intravehicular activity 


F 

FAA 

Federal Aviation Agency 

Fairchild Stratos 

meteoroid satellite contractor 

FAS 

fixed airlock shroud 

F-I engine 

Saturn V booster (S-IC stage) engine 

FRT 

night rating tests 


G 

GSE 

ground support equipment 

GSFC 

Goddard Space Flight Center 


H 

HAO 

High Altitude Observatory 

HCO 

Harvard College Observatory 

\ 

HEAD 

High Energy Astronomy Observatory 

HOSC 

Huntsville Operations Support Ceiuer 

H-1 engine 

Saturn I booster (S-I stage) engine 

High Water Project 

SA-? :'5nd SA-3 flight experiment in w'hich water trom the 
JuAi.nX' second stage was released into tl>c ionosphere 

Huntington Beach 

DAC S-IVB assembly site in California 
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IBM 

10 

lU 

IVA 

J-2 

JPL 

K 

KSC 

Kiwi-B 

LaRC 

LBNP 

LC 

LHz 

lM 

LM-A 

LN 

LOC 


1 

International Business Machines Corporation 
MSFC Industrial Operations organization 
instrument unit 
intravehicular activity 

J 

Liquid hydrogen engine for S-IVB and S-II stages 
Jet Propulsion Laboratory 

K ' 

thousands 

Kennedy Space Center, in Florida, was Cape Canaveral until 
November 28, 1963 

nuclear reactor 
L 

Langley Research Center i 

lower body negative pressure 

launch complex 

liquid hydrogen 

Lunar iModule 

Lunar Module ascent stage 

liquid nitrogen 

Launch Operations Center * 

V 
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J. 


LNsku: ■ . ,.>i 


lox 

liquid oxygen 

Lockheed 

Lockheed Airc»'a^'t Company 

LR-II5 

first Liquid hydregen type engine (Pratt & Whitne>), early 
designation of RL 1 OA3 engine 

LR-I !9 

proposed uprated LR-1 15 engine (project was cancelled) 

LRV 

lunar roving vehicle 

LSSM 

Local Scientific Survey Module 

LTV 

Ling-Tenico-'^ought 

LV 

launch vehicle 

LVDC 

launch vehicle digital computer 


M 

McDonnell Douglas Corp. 

Douglas Aircraft Company Merged with McDonnell Aircraft 
Corporation, April 1967, to become McDonnell Douglas 
Corj^oration 

MAP 

Michoud Assembly F^acility (formerly Michouu Operations) 

MARS 

Marshall Athletic Recreation-Social Exchange 

Martin 

Martin Company 

IDA 

multiple docking adapter 

MDAC-E 

McDonnell Douglas Aircraft Corporation, Eastern Division 

MDAC-W 

McDonnell Douglas Aircraft Corporation, Western Division 

ME 

MSEC’S Manufacturing Engineering Laboratory 

Michoud 

NASA's Michoud Operations 

Minneapolis-Honey well 

MiiU'apoiis-Honeywell, Incorpoiaterl name changed to 
Hoik yv ell, Incorporated 
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ML 

MMC 

MSC 

MSFC 

MSS 

MSTS 

MTA 

MIF 


NAA 

NAR 

NASA 

n.mi. 

NERVA 

NOVA 

NRL 


mobile launcher 

Martin Marietta Corporation 

Manned Spacecraft Center (now Lyndon B. Johnson Space 
Center) 

George C. Marshall Space Flight Center 
mobile service structure 
Military Sea Transport Service 
mobility test article 

Mississippi Test Facility (at one time MTO) in Hancock 
County, Mississippi 

N 

North American Aviation, Inc. 

North American Rockwell Corporation (name resulting 
from me.-ger of NAA, Inc. and Rockwell-Standard Corp., 
Sept. 22, 1967) 

Natioral Aeronautics and Space Administration 
nautical mile 

nuclear engine for RIFT stage 

proposed direct flight vehicle to the moon, later cancelled 
in favor of Saturn V 

Naval Research Laboratory 
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OART 

O&C 

OMSF 

OSSA 

OWS 


PDR 

P&VH 

PCS 

Pegasus 

PFRT 

PS 

P&W 


RAM 

R&D 

RCA 

RFP 

Rorketdyne 

RIF 

RIFT 
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Office of Advanced Research and Tcciinology 
Operations and Checkout Building 
Otiice of Manned Space Flight 
Office of Space Science and Applications 
Orbital Wor*s.aiiop 

P 

Preliminary Design Review 

Propulsion and Vehicle Engineering Laboratory at MSFC 
/iriting coiV*‘ol system 
meteoroid detection satellite 
preliminary flight rating test 
payload shroud 

Pratt & Whitney Company, a livision of United Aircraft 

R 

Research and Applications Mvidule 

research and development 

Radio Corporation of America 

request for proposals 

Divi. .on of I iorth American Aviatioii 

reduction in force 

reactor-in-dig'tt test stage (nuclear powci) 
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RP-l 

a kerosene-type fuel 

/ 

RL10-A3 

An engine developed by Pratt & Wl'.itney for the Saturn 
S-IV stage. The stage was powered by six of these engines 
which burned lox and LH . Tlie Pratt & Wh tney lox/LHj 
engine produced 15 000 pounds thrust. 


SAID 

S 

Space and Information Systems Division of North American 
Aviation 


SA 

solar array 


SA 

Saturn (with number signifies a ipecific vehicle as SA-50 1 ) 
that does not have the Apollo command module attached 


SAL 

scientific airlock 


S-I 

Saturn I, originally Saturn C-1 first stage 


S-II 

Saturn V second stage 


S-IVB 

Saturn V third stage 


S-fC 

Saturn V first stage 


S-IV 

Saturn ! second stage 


SAcTO 

Dougbs Aircraft’s Sacramento Test Facility 


Santa Susana 

test site for S-II and S-IVB stage and J-2 engine 


Santa Monica 

Douglas Aircraft’s fabrication facility at Santa Monica, 
Califomiis 

i 

Saturn I 

A two-stage vehicle, with eight H-1 engines propelMng first 
stage and six RL-10 engines propelling second stage 


Saturn IB 

a two-stage vehicle with eight H-l engines propelling first 
stage and a single J-2 engine propelling second sLige 

1 

Saturn V 

a three stage vehicle, with five F-l engines propelling first 
stage, five J-2 engine propelling second stage, and a single 
J-2 engine propelling third stage 
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Seal Beach 

North American Aviation Assembly plant at Srai Bead. 
California 

SL 

Skylab 

SLA 

Spacecraft-Lunar Module Adapter 

SLCC 

Saturn launch control computer 

Slidell 

a computer center that serves Michoud in Slidell, La. 

SM 

service module 

SOC 

Space Orientation Center 

SPS 

service propulsion system 

SRM 

solid rocket motor 

SSFL 

Santa Susana Field Laboratory 

SSESM 

Spent Stage Experiment Support Module 

SSO 

Saturn Systems Office 

STS 

structural transition section 

SWS 

Saturn Workshop 


T 

TAGS thruster attitude control subsystem 

U 

UV ultraviolet 

Uprated Saturn nomenclature used for S-IB for a short period of time 

V 

VAB Vehicle Assembly Building 


VCL 


Vehicle Checkout Laboratory 



APPENDIX C 


HISTORICAL SIMMARY OF MSFC 



TEXAS TO ALABAMA 


After World War II the Wiiite Sands Proving Ground had top personnel from 
PeeneMuende, as well as 300 ‘‘reight nr loads of V-2 components. White Sands’ flat, 
iso'ated desert area, about 125 by 40 n ies, also had the world’s most massive biilding in 
1:146, the firing site blockhouse. Its concrete walls, from 10 to 27 feet thick, cor.ld 
withstand a 2000-mph rocket. The White Sands Proving Ground would be the U.S. center 
of rocket development for half a decade. 

Early in 1946 White Sands readied its first V-2 for launching from .American soil, to be 
followed by about two V-2 launchings a month until the last one on .lune 28, 195C. Or. 
Wernher von Braun and his fellow scientists static-fired V-2 Number 1 on March 15, 
1946; V-2 Rocket Number 17, first night firing of a V-2 in the United States, reached a 
record-setting altitude of 116 miles and a velocity of 600 mph on December 17, 1946. 
From these early firings came much o'‘ the American rocket knowledge of today. 

Another pioneer rocket project at White Sands was ORDCIT (Ordnance-California 
Institute of Technology). This project began when Dr. Theodore von Karman in 1936 
organized at Cal Tech a small group of scientists interested in rocketry. Project ORDCIT 
paralleled the V-2 and other rocket projects at White Sands, producing newei and 
improved rocket models such as Private, Corporal, Wac Corporal, and the more 
sophisticated Bumper-Wac. The Bumper-Wac was a n»ultistage vehicle with a V-2 first 
stage the V-2’s nose inodifie J to accommodate a Wac Corporal rocket. Dr. von Braun 
and other top scientists from Peenemuende, JPL, Douglas Aircraft Company, General 
Electric Company, and Army Ordnance led in this Bumper-%ac multistage rocketry at 
’Awhile .Sands. On February 24, 1949, Bumpei-Wac No. 5 sent its upper stage abo”.t 250 
miles high at a speed of about 56 10 miles per hour. This was the highest velocity and 
altitude yet reached with an object made by man. 

Those early days at White Sands Proving Ground were botn hectic and historic. One V-2 
strayed from its preset path, passed over El Paso, Texas, and disrupted a gay fiesta at 
Juarez, Mexico, before impacting harmlessly nearby. White Sands operations halted 
pending adoption of effective safety systems. Despite such growing pains, records 
achieved at WhUc Sands lasted sf;veral years, such as the February 24 Bumper-Wac flight. 
Without White 2ands, or its counteipart, ihe Explorers and Pioueei.. ;'>'ight still be on the 
drawing board. 

Fort Bliss official <. seeking improved rocket facilities in September 1949, inspected 
Huntsville Arsenal, tlie Army’s Chemic i Corps installation in Alabama. These officials 
proposed the dansfer to Huntsville of the White Sands rocket scientists and their 
equipment. On October 28, 1949, the Secretary of the Army appr -ved. By November 
1950, 500 military personnel, 130 German scientists, 180 General Electric contractor 
personnel, and 120 civil service employees had moved from Fort Bliss to Redstone 
Arsenal. They brought along tlieir rocket scientific equipment. Thus, after traveling 3000 
miles from "eenemuende through Texas to Huntsville, the nucleus of the present MSFC 
group was ready for business at Redstone Arsenal in Huntsville, Alabama, in the fall of 
1950. 


PRECEDING PAGE BLANK NOT FILMED' 
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ARMY BALLISTIC MISSILE AGENCY 

At Reistone Arsenal* from April 195i to November i‘»52 Dr, von Braun was technical 
director of the Guided Missile Development Group. His group included the teem from 
Peenemuende. In November 1952 that group became tf\c nucleus of the Guided Missile 
Development Division, with Dr. von Bra ui as its chief. During these years, prior to the 
Army Ballistic Misrile Agency, the group began research and development of the 
Redstone guided missile, an outgrowth of the V-2 and General EJectiic’s Project Hermes. 
To develop a Redstone with 200 miles range the Army awarded North American 
Aviation’s Ro^'ketdyne Division a contract to modify its promising Navaho engine. In 
1952 Rocketdyne delivered its first modified Navaho engine to Redstone Arsenal, a 
Redstone Project milestone. Army personnel began building this and later modified 
Navaho enginer into rocket bodies and nicknamed this rocket the Ursa or Major. On 
Apr! 8, 1952, tlie Army officially named the rocket the Redstone, after the Arsenal. In 
Jun of 1953 the Army awarded Chrysler Corporation a contract for Redstone research 
and development. Later in 1953 the Redsteme Arsenal missilemen headed by Brig. Gen, 
H.N. Toftoy and Dr. Wemher von Braun, military and civilian chiefs on the Arsenal, 
completed fabrication and assembly of the first Redstone. On August 20, 1953, Dr. von 
Braun’s firing personnel at Cape Canaveral, Florida, launched the first flight Redstone. 
There were guidance problems in this short flight of 8000 yards, but technicians assessed 
the flight as satisfactory for developh.ent purposes. These Redstones were 69 feet long 
and 70 inches in diameter, weighed 61 000 pounds at launch, and produced 75 000 
pounds of thrust at sea level. Yet P^e Redstone, however small., pioneered this country’s 
man-in-space program. 

In 1954 Dr. von Braun published a plan for orbiting an earth satellite. The Army 
advocated Dr. von Braun’s proposal, and requested Naval assistance. Project Orbiter 
evolved, a joint Army-Navy concept for launching an earth satellite. There was great 
space interest at Redstone, and satellite proposals accompanying Orbiter were Project 
Slug and Project Church Mouse. All of Redstone Arsenal’s space proposals lost out when 
the Navy’s Project Vanguard won. 

However, whde Arsenal scientists lost their satellite proposals they won their rocket 
development. The Jupiter A and the Jupiter C were improved Redstones. The Jupiter A 
program began at Redstone Arsenal late in 1955, and from it came the fairo’ . Jupiter C. 
With Jupiter C the Arsenal scientists perfected an ablation reentry heat shield principle, 
one of the von Braun group’s major contributiuns to rocketry. Also, (he Army was 
preparing to launch important space flights with Jupiter C. The first stage of the Jupiter 
C was an improved Redstone; the second and third stages had solid propellant rocket 
motors developed by Jet Propulsion Laboratory. 

l. Redstone Arsenal almost began as Sibert Arsenal, named for Army General Sibert. Instead, August 4, 1941, (he 
Army activated with the name Huntsville Arsenal a Chemical Corps installation occupying almost 40 000 acres southwest 
of Huntsville. Then on Ociobtr 6, 1941, ^he Army activated Redstone Ordnance Plant in conjunction with and 
geographically adjoining the Huntsville Arsenal chemical installation. Redstone referred to the color of rocks and soil at 
Huntsville. On February 26, 1943, the Army redesignated the Redstone Ordnance Plant as Redstone Arsenal. On April I, 
1950, with the arrival of the von Braun Group from Texas, the Army merged the old Huntsv'Hc Arsenal chemical 
installation with the small Redstone Arsenal installation and called tlie 40 000-arre instalk tion icedstone Arsenal. 
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Scientists or military oificers named rockets, sometimes leaving the laymen cont'u..'^d. The 
Jupiter A and Jupiter C, improved Redstones, preceded Jupiter itself. This borrowing of 
names resulted from the Arseual’s need to boirow money from other projects to pay for 
the Redstone. 

The Jupiter missile >rogram began on November 8, 1955, when Secretary of Defense 
Charles A. Wilson ai thorized the Army to assist the Navy in developing an intermediate 
range ballistic m.ssile. The Army saw in .v'ilson’s directive a green liglit for rocket 
emphasis, and o;i February' 1, 1956, established the Army Ballistic Missile Agency 
(ABMA) at Redstone Arsend. The nucleus of this new super-streamlined rocket 
organization was the former C uided Missile Development Division of the Ordnance Missile 
Laboratory at Redstone Arsenal, familiarly “the von Braun Group.” This group 
in erpreted rocket emphasis to include space flight, and space proposals mushroomed, 
including Project Man Very High a',d Project Adam. 


TFiE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION WINS 

Following Sputnik I on October 4, 1957, Secretary of Defense Charles A. Wilson directed 
the Army to prepare to attempt two satellite launchings during March of 1958. Secretary 
of the Army Wilbur Brucker recommended to Secretary Wilson that the Army launch the 
first satellite on January 30, i958, and V/ilson accepted. 

Within four months after Sputnik I, ABMA’s Jupiter C Number 29 on January 31, 1958, 
sent Explorer I into orbit; bad weather had postponed launching on January 29 and 30. 
On March 5, 1958, ABMA failed to orbit Explorer II, but on March 26 orbited Explorer 
III. Jupiter Missile 5, on May 18, 1958, launched America’s first tactical reentry 
nosecone. and within 5 hours the Navy recovered it from the sea. The first completely 
guided Jupiter Hight, Jupiter Missile 6, was successful on July 17, 1958. ABMA orbited 
Explorer IV on July 26, with four radiation counters aboard. On December 6, still in 
1958, ABMA’s Pioneer 111 missed its target, the moon, but set an altitude record of 
66 654 miles. ABMA’s final important firing of 1958 was Jupiter Missile 13 carrying 
Gordo, a South American squiirel monkey, though searchers failed to recover the cone or 
its passenger. 

Projcv. I Man Very High was ABMA’s plan for Army-Navy-Air Force team-work in flying a 
living passenger and instrumentation “upward a hundred or so miles.” Failing to enlist a 
team, the Army decided to “go it alone,” forsook the name Man Very High, and named 
the Project Adam. Project Adam became ABMA’s celebrated proposal for placing a man 
in space. Project Adam remained earthbound forever, giving way to the National 
Aeronautics and Space Administration (NASA) and its far-reaching Project Mercury. 

Meanwhile, ABMA scientists, thougli losing their go-ahead for man-in-space projects, were 
improving their space potential with large.' vehicles and larger vehicle proposals ranging 
from Juno I to June V. On February 3, 1959. the Advanced Research Projects Agency 
officially named ABMA’s Juno V program the Saturn. This was ABMA’s most ambitious 
flight program to date. 
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ABMA momentum increased in 1959. beginning with Pioneer IV's 37 000-mile miss of 
the moon before it continued to orbit the Sun. Pioneer IV was this country’s first solai 
satellite. The next ABMA space shot in 1959, on May 28, carried two monkeys. Able and 
Baker, into and back from space. ABMA’s last space shot in 1959. on October 13, 
orbited complex Explorer VM, the von Braun group’s last satellite orbiting before joining 
NASA. 

Throughout 1959 the von Braun group as usual sought more and bigger ways to reach 
space. Simultaneously the National Aeronautics and Space Administration sougiit more 
and more of ABMA. Ironically. NASA in 1958 !iad asked for, but failed to receive, part 
of the Development Operations Division of ABMA. In 1959 NASA received, without 
asking for it, tlie entire division. Later in this year Secretary of Defense Neil McElroy 
approached NASA Director T. Keith Glennan about NASA’s interest in acquiring ABMA. 
NASA responded warmly. On October 7, 1959, the White House hosted a high-level 
“space meeting.” As a result NASA fell heir to ABMA’s Development Operations Division 
and the Saturn Project as well. 

On January 14, 1960, President Eisenhower submit 'd a space-team transfer plan to 
Congress. On March 14, 19. 0, came Congressiona' concurrence. Mass transfer of 
personnel took place on July 1, 1960. Many detailed operating agreements were still to 
be finalized. 


MSEC’S FIRST YEAR 
July 1, 1960 - June 30, 1961 

The George C. Marshall Space Flight Center, n.'.med for General Marshall, officially began 
on July 1, 1960. On that date, in a ceremony in front of the MSFC-ABMA joint 
headquarters. General August Schomburg formally transferred the agreed-upon missions, 
personnel, and facilities from tlic Army to Dr. Wernher von Braun, Di»ector of NASA’s 
new Center. Because most employees continued to work in the same physical area on 
Redstone Arsenal, the move from the Army to NASA was primarily a “paper transfer.” 

In the mass transfer, 3989 of 4179 employees left ABMA’s Development Operations 
Division for NASA. Joining tliese 3989 were 311 employees from ABMA’s Technical 
Materials and Equipment Branch (a warehousing operation). Thus MSEC began with 4670 
employees. Then on July 3 MSFC’s personnel strength grew to 4900 when 41 more 
employees transferred from ABMA and 178 from the Redstone Arsenal’s Post Engineer 
Office. After 6 months, MSFC civil service employment was 5367. 

MSFC began with 14 st-aff and project offices: Agena and Centaur Systems, Chief 
Counsel, Financial Management, Future Projects, Management Services, Operations 
Analysis, Patent Counsel, Procurement and Contracts, Public Information, Reliability, 
Technical Program Coordination, Technical Services, Saturn Systems, and Weapons 
Systems, 



U had nine organizations responsible for technical functions. Aerobaliistics, Computation, 
Fabrication and Assembly Engineering, Guidance and Control, Launch Operations 
Directorate, Quality, Research Projects, Structures and Mechanics, and Test. The Center’s 
major programs when it began operation were the Juno and Saturn, the development of 
the Centaur launch vehicle, development of the Agena B stage of the Atlas-Agena B and 
Thor-Agena B boosters, supervision of the F-1 single engine program, and development of 
the Mercury-Redstone vehicle for NASA’s Project Mercury. 

Climax of the transfer to NASA was President Eisenhower’s dedication ceremony on 
Sepcember 8, 1960. Here with President Eisenhower were Mrs. George C. Marshall, Dr. T. 
Keith Gleiinan, Alabama Governor John Patterson, and many other dignitaries. Dedicated 
was the $100 000 000 MSEC complex occupying 1200 acres. 

President Eisenhower praised General Marshall as a “man of war, yet a builder of 
peace. . . the symbol of renewed hope for scores of millions of suffering people through 
his great plan for Europe that will forever bear his name.’’ President Eisenhower praised 
the Army missile and space achievements at Redstone Arsenal and pointed to the 
scientists who today feel “as it Venus and Mars are more accessible to them than a 
regimental headquarters was to me as a platoon commander forty years ago.’’ 

Highlighting the occasion was the unveiling by Mrs. Marshall and President Eisenhower of 
General Marshall’s bust, sculptured by Kalervo Kallio. The bust, 21 inches high and 18 
inches wide, is in red granite. At tlie date of ihis chronolojv publication it was guarding 
the main entrance of the MSEC Headquarters Building 

In MSEC’S first payload launching for NASA, Explorer VllI on November 3, 1960, 
orbited the earth. But on November 21 MR-1 failed at launch because of improper 
separation of electrical connectors between the launching table and the vehicle. On 
December 19, 1960. the first Mercury-Redstone, unmanned, flew a suborbital trajectory 
as scheduled from Cape Canaveral. Then, on January 31, 1961, at Cape Canaveral 
NASA’s Mercury-Redstone MR-2 sent the Chimpanzee Ham on a safe ride 155 miles high 
and 420 miles down range. But astronaut Alan Shepard’s historic ride on May 5, 1961, 
climaxed MSEC’S first year. Shepard went 1 1 5 miles high and 302 miles across the ocean, 
first man in space in NASA’s astronaut program. 


MSEC’S SECOND YEAR 
July 1, 1961 - June 30, 1962 

On July 1, 1961, an estimated 50 000 visitors at MSEC, including NASA Administrator 
James E. Webb, celebrated the Center’s first birthday. After this auspicious beginning. 
Mercury astronaut Virgil 1. Grissom on July 21. 1961, rode “Liberty Bell 7” in our 
country’s second manned space flight. In the fall of 1961 NASA made two significant 
facility decisions affecting MSEC. On September 7 NASA selected the Michoud Ordnance 
Plant near New Orleans as a site for industrial production of Saturn boosters. On October 
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25 NASA seletted the Pearl River site in sou tli western Mississippi, 35 miles from the 
Michoud plant, as a static test area for Saturn vehicles. MSFC' would operate both 
facilities. But probably the most historic date in MSFC’s second year was October 17, 
19()1, when Saturn vehicle SA-1 “on a perfect rocket day” Hew as planned, pioneering 
the historically succe,->sful Satuni program. An important administrative decision was 
NASA’s March 7 ternination of the MSFC Launch Operations Directorate and 
establishment of a Launch Operations Center at Cape Canaveral, effective July 1, 1%2. 
Further indication of NASA’s expanding programs came later in March when about bO 
MSFC management personnel began moving their families to Michoud Operations. Wlien 
Saturns Hew. they apparently flew right. On April 25, Saturn SA-2 left Cape Canaveral 
for a second successful Saturn flight in a row. 


MSFC’s THIRD YEAR 
July I, 1962 - June 30, 1963 

In the fall of MSFC’s third year, on September 11, 1962, President John F. Kennedy, 
Vice-President Lyndon B. Johnson, and NASA Administrator James F. Webb visited the 
Center and highly complimented the Center’s Saturn program. Then on November 16, 
Saturn SA-3 Hew upward 103 miles and outward 128 miles over the Atlantic Ocean for a 
third succesiiful Saturn flight mission in a row. On November 28 nine new 
(second-generation) astronauts, accompanied by three of the original astronauts (John 
Glenn, Walter Schirra, and Donald Slayton), visited MSFC for a Saturn briefing Early in 
February of 1963 NASA changed Saturn names. The Saturn C-l became Saturn 1; the 
C-IB became Saturn IB; and the C-5 became Saturn V. NASA successes climaxed MSFC’s 
third year. On March 28 NASA launched SA4 for another perfect Saturn launch, the 
fourth in a ”ow. Further indicating MSFC momentum, some 1200 MSFC employees in 
late June of 1963 began moving into Building 4200, the Center’s new Headquarters 
Building. This 10-story modernistic building was perhaps a symbol of higher penetration 
of space. 


MSFC’s FOURTH YEAR 
July I, 1963 - June 30, 1964 

Typically MSFC began its fourth year with expansion. In July 1963 the Army transferred 
to MSFC 202 acres of land adjoining the existing NASA area on Redstone Arsenal, this 
latest increment enlarging the MSFC complex to 1786 acres. The following month MSFC 
completed movement of more than 1000 personnel into the new Headquarters Building 
4200. MSFC began calendar year 1964 with the fifth Saturn success in five flights. SA-5 
on January 29 was the first Saturn to tly both the first and second stages live. 
Appropriate to the Center’s expanding importance in space, Mrs. Lyndon B. Johnson 
visited MSFC on March 24. Accompanied by NASA Administrator James E. Webb and 
other dignitaries, Mrs. Johnson toured MSFC, viewed two static firings, and made three 
speeches. Then on May 28, Saturn SA-6 rose from Launch Complex 37B at Cape 
Kennedy, tlie sixth Saturn success in six flights. SA-6 carried an Apollo spacecraft model 
into earth orbit for tlie first time. 
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MSFC’s FIFTH YEAR 
July 1, 1964 - June 30, 196.« 


In its fifth year MSFC scheduled three Saturn flights and otherwise expanded the Saturn 
IB and Saturn V programs. On September 18, 1963, the Saturn SA-7 continued Saturn’s 
successful record. The S-IV stage, instrument unit, and an Apollo model entered orbit. 
This seventh Saturn flight transmitted more measurements to earth stations than any 
previous U.S. spacecraft. Ninety-one “ground can'‘=‘ras” photographed the flight and on 
the craft were eight more cameras. After ejection from the Saturn these eight fell into 
the Atlantic; two were recovered and their valuable films studied by scientists. 

MSFC began calendar year 1965 with still another successful Saturn flight, the eighth. 
NASA launched SA-9 instead of SA-8 on this date, February 16, 1965, because SA-9 had 
progressed through manufacture and testing more rapidly than had SA-8. Thus SA-9 
rather than SA-8 orbited the first Pegasus satellite. The Pegasus, still attached to the S-IV 
stage, deployed its “wings” to a span of 96 feet and began its function of identifying 
meteoroid punctures. And MSFC neared the end of its fifth year with still another Saturn 
1 success from the Cape. SA-8, on May 25, 1965, carried the second Pegasus meteoroid 
technology satellite into orbit in a dramatic predawn launch. SA-8 was the ninth 
successful Saturn I flight. A week later the final Saturn I booster, second one assembled 
at Michoud Operations, arrived at Cape Kennedy aboard the barge Promise. 


MSFC’s SIXTH YEAR 
July 1, 1965 - June 30, 1966 

Saturn I’s successful conclusion, and Saturn IB and V progress, highliglited MSFC’s sixth 
year. On July 30, 1965, Saturn SA-10 ended the historic Saturn I program. SA-10 lifted 
into orbit the third Pegasus meteoroid technology satellite. Saturn 1 highlights included 
the largest rocket engines to date and orbiting of the heaviest earth satellites - more than 
37 000 pounds on SA-5, SA-6, and SA-7. Hundreds of firms contributed to the Saturn I 
program. Chrysler Corporation, under contract to build all Saturn IB boosters, also built 
the last two Saturn I boosters. MSFC designed and built the first eight Saturn 1 boosters. 
Douglas Aircraft Company built the S-IV stages. North American Aviation built the 
engines for the booster, and Pratt and Whitney the engines for the second stage. Major 
suppliers of guidance equipment included IBM and Bendix. Fairchild-Hiller built the 
Pegasus satellites. 

After SA-10 Dr. von Braun congratulated Center personnel by saying that the Saturn I 
proved that many of his leading scientists were correct in their “heavy duty launch 
vehicle theories.” NASA Administrator James Webb sent this congratulatory message: 
“Dr. Dryden, Dr. Seamans, and the entire NASA team join me in congratulating you 
upon the successful completion of the Saturn 1 program with the launching of the tenth 
Saturn 1 and its Pegasus C payload. The Saturn I marks the first 100 per ceni successful 
NASA launch vehicle program for which you and your associates can justly feel proud.” 
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Appropriately MSFC approaehet! the end of it^ sixdi year with SatiinFs most histone 

night to date. On February 2b a NASA Saturn IB suceeshfully pioneered a new series of 

Saturn tlights. The Saturn IS lifted a 45 000-pound payload, heaviest launched by NASA 
to date. As millions watched on television the Saturn IB sent an Apollo spacecra i 
skyward on a journey 300 miles up and 500 miles out from Cape Kennedy. Over c 

Atlantic the Apollo's parachute lowered it gently into the Ailantic ocean near us 

recovery carrier, the USS Boxer. Asked about the possibility of flying a manned 
Apoilo/Satum IB in calendar year 196b, Manned Space Fligl.t Director Dr. George 
Mueller said, ‘Mt is always possible, but the probability is reasonably good that we will 
fly the first man next year." 


MSFC's SEVENTh i EAR 
July I, 1966 - June 30, 1967 

Major items in MSFC's seventh year includeu two Saturn tlights, the worst tragedy in the 
• listory of' the U.S. space program, and a Vice-Presidential visit. The successes came first, 
and they were landmarks. On July 5, 1966, the 12th Saturn vehicle, AS-203, flew fiom 
KSC C'omplex 37B. AS-203 pa’ceded AS-202 into space in order to allow more time for 
preparation and checkout of AS-202, which flew successfully from Launch Complex 34 
on August 25. AS-202 was the 13tli Saturn vehicle in a row to fly successfully througli 
space. The worst tragedy in the nation’s space program occurred on January 27, 1967, as 
a flash fire at KSC swept through the Apollo I spacecraft mated to the SA-204 launch 
vehicle on LC-34. Three astronauts within the capsule. Virgil I. Grissom, Edward H. 
White, and Roger B. Chaffee, perished from smoke inhalation. Space optimism at MSFC 
improved later in the year with the visit of Vice President Hubert H. Humphrey on May 
22 and 23, 1%7. 


MSEC’S EIGHTH YEAR 
July I, 1967 - June 30, 1968 

Three flights in the Apollo program highlighted MSFCs eighth year. NASA reached a 
critical point in the Apollo program with the Apollo 4 flight (AS-501) on November 9, 
an “all-up" mission from Launch Complex 39 at KSC, Apollo 4’s flight was the first of 
the missions designed to qualify Saturn V for manned flight. A Saturn IB followed the 
Satuni V Apollo 4 flight into space as Saturn IB (AS- 204) orbited a lunar module on 
January 22. This was the first of a series of tests of the LM’s ascent and descent 
propulsion systems, again preparatory to manned space flight. Still another flight leading 
to manned missions was tliat of Apollo 6 (AS-502) from KSC's Complex 39A_ on April 4, 
1968. Apollo 6 successfully ended NASA’s series of qiiullfitalion flights preparatory to 
man in space in NASA’s Apoilo Lumu* Landing Program. The next flight in thesApollo 
Lunar Landing Program later in the year would be that of NASA’s first manned mission. 


y 

t 
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MSFC’s NINTH YEAR 
July 1, 1968 - June 30, 1969 


A Huntsville tribute to three deceased astronauts, the death of a presidential friend of 
MSFC, and four flights in the Apollo program were the most significant events in MSFC’s 
ninth year. The close relationship between Huntsville and MSFC and the nation’s space 
program was shown by the Huntsville Board of Education on October 8. 1969, when it 
deci d to name three new city schools for astronauts who died in the Apollo 204 flash 
fire at Cape Kennedy on January 27, 1967. A new high school would be named for 
Virgil I Grissom, a junior high school for Edward H. White, II, and an elementary school 
for Roger B. Chaffee. The four successful flights during MSFC’s ninth year were the 
flights of Apollo’s 7, 8, 9, and 10. Apollo 7 on October II, 1968, was NASA’s first 
manned mission in the Apollo Lunar Landing Program. Manned also was Apollo 8 on 
December 21, i96S; Apollo 9 on March 3, 1969; and Apollo 10 on May 18. 1969. 
Meanwhile, during this exciting start of the Apollo manned lunar landing mission the 
nation went into mourning for a famed fan of the space program. General of the Army 
Dwight D. Eisenhower, the 34th President of the United States, who died on Marcii 28, 
1969. He had dedicated the Marshall (enter on September 8, I960. 


MSFC’s 10th YEAR 
July 1, 1969 - June 30. 1970 

On July 20, 1969, man first set foot on the moon, the most important date in MSFC’s 
10th year and undoubtedly in the history of the space program. From July 16 througli 
July 24 the Apollo 1 1 manned lunar landing mission flown by NASA achieved an 8 year 
goal set by President Kennedy on May 25, 1961. MSFC employees joined in a Lunar 
Landing Celebration at the newly established MARS picnic area at the center, July 26, 
1969, celebrating the Apollo 1 1 achievement by Neil Armstrong, first man on the moon, 
and his fellow astronauts Michael Collins and Edwin Aldrin. On November 16 mankind’s 
second crew to the moon left the earth, this time in Apollo 12. Aboard were Charles 
Conrad, Richard Gordon, and Alan Bean. The three Apollo 12 astronauts followed their 
successful moon mission with a visit to Huntsville on January 8. 1970, where they 
thanked the many MSFC employees who had helped to make their lunar trip possible. 
They also established a pattern for astronaut visits to MSFC, a trend followed by 
subsequent manned Apollo crews. With space hearts palpitating after two successful lunar 
landings, it seemed appropriate that famed heart specialist Dr. Christian Barnard of the 
Grotte Shurr Hospital Staff, Johannesburg, South Africa, should visit the Center. On 
February 25, 1970, Dr. Barnard presented a lecture at the Center and met with Center 
leaders before touring the MSFC installation. 

A strong heart was especially called for in the final Apollo flight in MSFC’s 10th year. 
This was NASA’s ill-fated Apollo 13 mission which u^-^an with a successful lift-off as 
scheduled but was nearly aborted during the fliglit. Various problems included that of 
inadequate crew temperature. The crew tried different ways to keep from getting too 
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cold: wearing boots carried for w;dkmj» on the moon, sleeping m die 3'root-widc tunnel 
between the LM and the CM, and wearing extra clothing. Tiic Apollo 13 mission 
objectives were not achieved, but the Apollo 13 Hight crew perrornu;.v’e proved 
outstanding throughout the mission and the crew returned sately to earth. 


iVfSFC’s 1 Ith YEAR 
July 1, 1970 June 30, 1971 

msec’s 1 1th year began and ended on a down note. The not-so-good beginning came on 
August 14, 1970, when ^SFC Director hberhard Rees informed MSEC employees of a 
probable major reduction-ic-force dMoiighout NASA. This reduction-iiiTorce projection 
came within a year after NASA had successfully landed the Apollo astronauts on the 
moon. An international first at MSFC occurred on October 20. 1970, when Russian 
Cosmonauts Adrian Nikolayev and Vitali Sevastynov, crewmen for the Soviet Soyuz 9, 
arrived for a two-day visit, accompanied by U.S. Astronaut Edwin Aldrin. The one 
Apollo tliglU in this year was that of Apollo 14, the third successful lunar .'anding 
mission. The down note ending MSFC’s 11th year came with a tragedy felt throughout 
the space world as Russia’s worst space tragedy to date brought death to three Soyuz 
cosmonauts on June 30, 1971. Speaking for NASA Dr. George Low expressed 
condolences over the death of the three cosmonauts but stated that it was very unlikely 
that this tragedy would cause a delay in NASA’s Shuttle or Skylab programs. 


MSFC’s 12th YEAR 
July 1, 1971 - June 30, 1972 

Highliglits of MSFC's 12th year were two of the remaining three flights in the Apollo 
program. The first of these two remaining flights was that of Apollo 15 on July 26, 
1971. Apollo 15 continued the successful lunar landing program, and was followed on 
April 16, 1972, by Apollo 16, also a successful lunar mission. Meanwhile, personnel 
reductions were still in the news, and on the next to the last day of MSFC’s 1 2th year, 
June 29, 19'^2, the Federal District Court in Washington, D.C., issued a temporary 
resti lining order which had the effect of preventing MSFC from implementing a 
reduction-in-force scheduled for June 29 . The order was issued on the petition of the 
American Federation of Government Employees. 


MSFC’s 13TH YEAR 
July 1, 1972 - June 30, 1973 

Appropriately MSFC’s final year in this 13-year summarv was climaxed by the end of a 
major program and with two major new space programs looming larger on the horizon. 
Space Shuttle, a projected flight program with historic possibilities, made major new. on 
July 26, 1972, when NASA selected the Space Division oi North American Rockwell 



Corporation of Downey, California, for negotiation of a contract to be^'in '^eveiopmenl of 
a Space Shuttle system. An indication of the projected impact of S ; Shuttle came 
with an Associated Press renort th.it the Shuttle program should eventually mean “Sixty 
thousand jobs in Califom.a.” Benefits were predicted th>r-aghout the space program. 
Mtan\/hile, midway in MSFC’.s 13th year cai.ne the final flight of the Apollo program 
with yet another successful Saturn 'aunch as Apollo 17 rose from earth on December 7, 
1972. Space interests remained high as ?n estimated cr /d of half a million observed the 
ii(t-c<Y from tne Cape of this final successful lunar landing mission in the Apollo 
program. Then on ??ay '4. 1973, the first Sky lab flight occurred successfully as a Saturn 
V lifted Skylsb into a 27C-n de, near-circular orbit. Skylab’s crewmen had been originally 
scheduled to blast off the next day. May IS, for a linkup with the hboratory orbited tlie 
previous day, but then came problems with t»:e laboratory, and co it was not until May 
25 that the fir.n manned Skylab i crem'mt followed the ailing SL-I into space. The 
continuing Skylab problems taxed the ingenuity of astronauts and echnicians on the 
ground, but out of this adversity came proof within Skylab in space and the ground 
and throughout NASA and ccntractoi installations that mankind has the intelligence and 
ability to conquer major prob'ems in space. 



APPENDIX 0 


EARLIEST ORGANIZATIONAL CHARTS 


page iiOT 






















GEORGE C MARSHALL SPACE PLIGHT CENTER 










APPENDIX E 


MSEC’S MANPOWER STATUS 



1 


AT END OF FIRST YEAR (June 30, 1961 ) 


COMPilEO BY: 

OPERATlOBS ANALYSE 
H-MGA B7$^l 


ORGANIZATION 


Oirador 

DepdyOirKloi/llltD 

Dtfdy mrnkt/t m i tai mm 

Mstriat RtMta ONk» 
NASA RtsiM AdHm 
CkMCOMMi 
PiiadCoiir^f 
PdlkWrataOmci 
Opecsli«»Anly»% OlHct 
FnMcial l ii n wa d Offiea 
IMiNMl Stfvkts ORict 
Tactaidl SMvktt Offkt 
Procmnd S (Macti ORic* 

Li^ AIMmiV«McIii ORk* 
FUm Ptojecb ORid 
RtlWHiily ORIce 
SMaSysMiORka 
TtcMal PnfM Cr#i ORIc* 
f «pois Syst«i ORiVi 

Atro DMsioi. 

Caapdatioii DMska 
FiAEOIvIfiM 
GlCOhrSilon 
Uwcii OpMttCM OiiiclMali 
Rrardi Prelacis DhAi(«i 
S&MDMaiM 
QvimjrDMsiii 
TMtOivisioi 
kts 


6E0R6E iARSHAU SPACE FU6NT CERTER 
MARPOtER STATUS SUMMARY 

At tlCOR June 30. 1961 




CMI StnlM 


1 aVlRJCCT TO 


1 fej|II.IMO 

CCtl.tN« 




TOTAL MSFC STREROTN 


***July - 92; Aug - 4; Sept 


wm/iW /mum. 

■^9 f////mm/A 
msm'/mm/m/i 
ymsmw////////m 



. * Mc M d ii LS. ..(MWmypmm 

MUM ItCMISlM tMiHritiUM. 

.**R&D Auth ea of 6/30/61 
R&D Act at of S/31/61 
Support at of 6/30/61 


PRECEDTNTt facto TTT,ANK NO^.* Fn,MED 


421 




























ON DATE OF GREATEST EMPLOY^^ENT (April 30, 1965) 


I COM»*ILCO tiV. 

E-R 676-1343 

M6 F C 

h NPOWER STATUS 

S UMK. 

.R Y A! 

5 OP- April 30, 





1 

ORGANIZATION 

1 


BY 


eclkiN* 

Permanent 

Pnrsonnel 

i^on^Farmi 

Personnel 

QS 

ON fIftA 

NIC 

CLINTON 

■LTC. 

OUTtlOC 

N*Vll.kS 

*OCA 

ON*eOAIIO 

6»N«eOAflO 

WiM'l'iil II 1' 1 > 1 

. & Di;pulies 

28 

28 


IHI 

■■11 


— 

26 



I Assistant Directors 

2 

2 






2 



1 Executive Staff 

95 

83 



1 


2 

84 



1 Chief CoLfasel 

23 

20 






20 



! Lctof Relatioos Office 

5 

5 






5 



Public Affairs Office 

30 

30 






30 



;iA$AAgdilOniC< 

20 

19 







12 

7 

Facilities & Design Office 

loa 

104 

3 


2 


1 

107 


2 

Financial f/jna^ement Office 

197 

HBI 

3 


3 


1 

194 



f/.ana 2 einent Services Office 

-210 




6 



176 

33 


Personnel Office 

99 

97 


1 

i4 



27 

85 


Purchasing Office 

224 

222 

6 


31 


1 

115 

144 


Techni^l Services Office 

582 

579 

2 


1 



581 

i 


UNALLOCATED 











$mb-toia1 



' " i4 


imiai 

0 

T 

mtssm 



Olicctor. ft & 0 Operations 

7 

7 




H 


7 



Future Pioiecir,Offi'e 

33 

31 


1 




32 



Resources f^anagemtit Office 

50 

44 






44 



Systems Office 

40 

35 






33 



Aero-Asuc dynamics Lab 

360 

357 

27 

11 



1 

384 

1 


Astrionics Lab 

944 

948 

32 

2 




936 

44 


Computation Lab 

177 

174 

6 

1 



1 

180 



f^nufacturing Eogr Lab 

832 

832 

1 




2 

803 

22 


Propulsion & Vehicle Engr Lab 

3l> 

828 

30 

II 




748 

112 


Quality & Ret Assurance Lab 

629 

627 

12 





535 

5 


I Resaarcii Projects LaL 

99 

87 

5 

II 

1 


6 

89 


■B 

Test Lab 

/4l 

753 

19 

B 




773 


mm 

UNALLOCATED 

21 



■ 







SUO-TOTAL 

4750 

Mii'i'm 

■mrv 

exi 

5 

0 

10 

4564 

184 

135 

Director, Ind. Opns 

18 

13 

HHH 

■ 




11 


2 

Fat IB Centaur Ofc 

8 



B 







Contracts Office 

148 

145 


B 

12 

• 




30 

Facilities Project Offica 

46 

44 


B 






11 

Project Logistics Office 

15 

14 


B 







ftcsccrces Management Office 

31 

30 


B 

2 


1 

^■9 



Saturn 1/lB Program Office 

157 



B 

5 


2 


6 

38 

Saturn V Program Office 

208 



B 

5 


5 

192 


19 

Engine Program Office 

117 



B 

2 


9 

78 


34 

Michourf Operations 

282 

280 

2 

B 

2 


4 



2B4 

Mississippi Test Operations 

66 

56 

4 

■ 

3 


1 

12 



unallocated 











SUD-TOTAL 

1116 

1043 

6 

■3 

\mBm 

0 

27 

6or 

i 

IK£I 

^OTAL? 

IHH 


BR9 

B 

94 

m 

42 

6538 

465 

613 1 


ON-SOARD STRENGTH RY TYRE: 

MSEC M 617? 

IBFCWanSOMtf 1444 

IBFC ttliUiy DtUilt ^ 


SUU.ARY: 




UH!Itu!TiMiU ■ 


TOTAL 

MILITARY 

^kmBI 

HK9 

169 

WM 

0 

WKM 

HffiH 



I^BSB 

152 


94 



48. 







BeB 

10 


l■■tai 

17 

HHI 

•94 

HHI 

■m 



422 


r 














































AT END OF 13 th YEAR (June 30 , 1973 ) 




INTERNAL USE ONLY 




COM^IteO tV: 

AkpS«A-(«, 45V0t9^ 


ORGANIC ATtOV 


ptrg JPi»ce' 
'p0!T-7Ruent 
ito: 


4/1 


a$FC MANPOWER STATUS SUMN4 

ot MMapqWPw <>f nt»id» MSPC wtilfw Mcawwl of / 


PtiKyAti^r 


C«*P|. w« 


J214 


^Q73 I d 


riOQ. 




ow-bqawo qvil icwvice periowmci. 








17 

Bj| 

Bl 

■ai 

■1 

III 

■1 

■1 

■1 

m 

■1 

■1 

■1 

El 

in 

■SI 


2 

STAFF OFFICES.* 





■1 

■II 













AuociiM Dir. tot Sd«Ct 



6 

6 












6 



Chief CoumsI 



11 

11 

1 











11 



FuUicAffiirs Office 



18 

18 

1 

4 

2 


1 



1 




22 



Equal OppeitoRily Offict 



10 

10 


1 



1 






1 

11 



Ssfefy 1 UsMcd Fli^il A«m 



21 

21 

1 











21 



SUB-TOTAL STAFF 

■rail 


KSI 

KQI 

Kll 

IQI 

HI 

Kl 

Bl 

Ul 

aai 

Ki( 

^1 


tiKI 

■UJI 

■LI 

K!JI 


Bl 


■1 

Bl 

01 


■I 

i 

il 

Dl 

11 

■ 

m 

El 

EEI 

■ 

Bl 

■ 

Dir., AdMflistnttas A PiDfSi 



wm 

8 

■1 



■1 

■1 




m 

m 


BQ 

IHI 


PMent CcwftI 



6 

6 









■ 

B 





Tectoielocr UlihzstiM Offica 



6 

8 









■ 

B 



^B 

1 

Shstttf ConsIfUcHflR Offkf 



mM 

10 









■ 

B 

1 

^mL 


2 

Caller Plais & Rc.« 0 Mtst OmI 


(i) 

65 

65 


1 






B| 


B 





FKthlies Offict 



46 

46 


7 

5 


i 



B}i 


B 


■Q 



Tcctoiicsl SurvicesOfftCS 



352 

354 

18 

15 

4 

7 

1 





B 

3 




MiMfsaent Servicss Office 




■TO 

13 

10 

5 


2 




■ 

B 


BJI 



Fnaidil Han«c9iiest Office 



BQI 

Bfii 


9 

7 


1 




■ 

B 





pfoesreMAt Office 






9 

4 


3 




■ 

B 

2 

256 



Itaipowet Office 



IR 



16 

4 


Z| 

9 



■ 

B 

1 

97 

^■, 


Lo^siics Office 














B 


6 


■bI 

Slidell Coaputof Coapiex 



8 



3 

1 


2 



■ 

1 

1 


m 

1 

Bl| 

SUB-TOTAL A4PS 

JiiT 

(n 

RilSI 

Ri)3eiTiRavnniTiBiBnai?7siBinBTr(vnBriani 

Oir., Pnina Dtvelopaent 


inn 

10 

■B3 

■ 



■ 

B 

■ 

■ 

■ 

■ 

■ 

■■ 


B 

■1 

Umgeaeni Supcwt Office 



6 


■ 

6 


■ 

5 

■ 

■ 

■ 

■ 


■■ 




Piograa Plamiini Office 



29 


■ 

1 

1 



■ 

■ 

■ 



mm 




Advanced Systoai Analytis 



33 


■ 

1 

1 

■ 


■ 

■ 

■ 

1 

■ 

M 


B 


Uisaien 1 Payloed Plamuii 



32 


■ 

2 

2 

■ 


■ 

■ 

■ 

■ 

■ 

IB 


■ 


Prtik^inaiy Oesifi Office 



91 


■ 

7 

7 



■ 

■ 

■ 



Efl 

98 


■1 

Advanced Pajects Office 


IB 

60 


1 



1 

1 

■ 

■ 

ll 

1 

1 

II 


■ 

■ 

SUB-TOTAL PD 


IBB 

mm 

WMM 

o 

KM 

am 

n 

m 

aa 

Kl 

lan 

1!01 

m 

ilBD 


IBd 

lanl 

Dif., Science A En{inHfM| 


■B 

■B 

mm 



■ 

!■ 

m 

'Bl 

IB 





12 



<»lannin| t Resourcei Office 



21 

21 



■ 


2 



1 




24 



Systaas/PiDducta O^^ice 


(1) 

84 

64 



■ 









61 


3 

Research Planning OffiCi 



19 

19 


D 

■ 





1 




20 



EnvirorMintal Applicatient 



12 

12 


B 






1 




13 



Astrionics Lahoiatoiy 



598 

598 


IS 

15 





2 



3 

613 



Aslranaufics Latoratoiy 



745 

743 

2 

18 

16 





2 



7 

757 


6 

Qusltly A Reiiabiliiy Aswnnet 


(1) 

389 

386 

3 

6 

4 





2 



7 

319 

4 

72 

Process EngiMeiing Latorttoi) 



587 

562 

5 

21 

5 

10 

2 



A 



2 10 



5 

Computation Lalsratoiy 



ISO 

150 


6 

5 





3 




157 


1 

Aeio-Astiodyneaica Lapoiatory 



251 

251 


20 

16 





< 




2711 


HHmI 



154 

154 


20 

19 







1 


167| 

!l 

1 W!T:]UiJL1V11V 

liFm 


im^ 

IP3H 

IRl 

irrai 

IB] 

m 

IK 

m 

R 

lar 

I'TOBBniTnrro: 

IBB 

in 

Mission Operations Offica 

50 


IK 

lioi] 

■ 

U 





!■ 

!■ 

■ 

■ 

■■ 


■ 

■E 

Shyiab Piogna Office 

188 


186 

1B6 

■ 


2 


3 


■ 

■ 

■ 

■ 

■1 


■ 


Space Science Pniects Offiob 

64 


64 

64 

■ 

mjm 



1 


■ 

■ 

■ 

1 

II 

BQ 

■ 

ki 




(64 

1 (64 

■ 

BV 



(1 


■ 

■ 

I 

■ 

II 

■^ 

■ 


Shuille Projects Office 

129 

(6) 

lie 

118 

■ 

■Ql 



2 


■ 

■ 

1 

1 

II 


■ 

■£ 

Saturn Piograa Office 

171 


163 

163 


■nj 



1 



■ 

1 

1 

II 


\m 

|Q 

(Micfioud Asiaaply Facility) 



(43 

1 (43 

il 

B 



(’ 


II 

II 

i 

III 

II 


■ 

Q 

SUB-TOTAL P/PO 

601 


\mxr 

inm 

■Mil 

\m 

IIB 

» 

m. 

m 

IK 

IK 

3m 

IKII 

na 

i\wm 

1IB 

wnn 

■ jk| 1 1 ^ ^ ^ ^ a B H fc W 

iBRa 


\mm 

m 

m 

in 

I IK 

m 

w 

m 

IK 

IK 

i!m 

IKII 

RK 

lilBR 

o 

zwm 


1— 



WK) 

IIS 

m 

IKC 

m 


m 

IK 

IK 

D!0 

1B3I 

Eia 

3BK 


>0 




li:n^ 

1^ 

im 

iFTH 

iwn 

in 

li? 

m 

IH 

m 


im 



*!■■ 





Jll 


-m 


-sZ 






-3D_ 


=Z- 




10 




*»ai tZ i. nl 
,BiJU fiTABL ■ 




75 


-Aa 


rii 




j:sl. 


jCQX. 


jCD). 


m. 


JUUL 


CIVIL 

ssRvice 






,jdikhz 




M 




CAAWRi 27 




LSa! 




JZ 


jLk 


169 


••g I P/PO I MTP |C»»*r»W|HTP 


Iaveraoc oraob 




Ault 


liLAUl 


JLAkll 


JLUUUl 


XiAmi 


luam 


11.10U 


IS. • tsj ACTURL 13 I 18 . . 

wrcT^M IhoUaw* IH DIWMaOR^i^R^siwrt!, 


589 


3WW>nWTMWiTWJIE^#WlitK;tri|i#Hj|2RW^ra^^a 

ruuju'jj 


1 / CBNTBR TOTAL XNCUIOB8 5 FOIDXIIG PUCBfBirr. 


423 


if 



































































APPENDIX F 

“'’®“«nrtP£«scw, 


PRECEDING PAGE BLANK NOT FILMED 


425 



MARSHALL SPACE FLIGHT CENTER 



427 


From PM Qtly Rpt 
Estimated Data not available 
























































































































MARSHALL SPACE FLIGHT CENTER 





































MARSHALL SPACE FLIGHT CENTER 


AVERAGE AGE OF PERMANENT EMPLOYEES 



FY-68 

FY-69 

FY-70 

FY-71 

FY-72 

MSFC 

40.4 

41.4 

42.3 

42.8 

43.4 

MSC 

36.1 

37.2 

38.2 

38.8 

39.8 

KSC 

39.0 

39.8 

40,8 

41.4 

42.1 

GSFC 

38.3 

38.4 

39.0 

3 6 2 

40.2 











CIVIL SERVICE MANPOWER 



430 
































APPENDIX G 


MSEC FUNDING 


MSFC Fl'NDlNG 


Funding Levels 

Fisc*d Year (in millions of dollars,' 


1961 

S 378.7 

1962 
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1963 
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1965 

1701.0 

I960 

1688.2 

1967 

1471.8 

1968 

1213.0 

1969 

882.6 

1970 

853.6 

1971 

761.7 

1972 

754.7 

1973 
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1974 (Budgeted) 

440.6 
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